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The End of a Foreign Monopoly 


Optical glass assumed, over night, a new and terrible importance, when the 
world went to war with Germany. For the world, so far as it knew, was 
largely dependent on Germany for the higher grades, dependent on an enemy for 
the very eyes of fleets and armies—periscopes, aeroplane camera-lenses, search- 
lights, field glasses, range-finders. And optical glass cannot be made over night. 


But it so happened that a favorite dream of our 
founders was of emancipation from foreign 
control of raw material; and for some years 
we had been quietly experimenting. When 
war came, we were ready~and ready not 
merely with methods and formule, but with a 
modern and complete elas fi 
America for making optical glass on a com- 
metcial scale 


Write far Gterature am any optical praduct im which you are 


LOMB 0 


that eyes may see 


TICAL COMPANY 


Events have shown its immeasurable value in 
wartime. And it will prove no less a factor in 
the arts of peace. 

For with our own optical glass to work with, 
developing various types as required, we can 
carry forward faster and more surely those 
refinements of lens and instrument making 
which to science mean knowledge, and to 
humanity a richer, safer life. 
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=~" better ana farther 


“HIS MASTERS VOICE” 


REG. U.S. PAT..OFF. 


The trademark of supreme musical quality 
It means the worlds largest 
and greatest musical industry 


Twenty years ago the talking-machine was a fied by exp 7 es, and by artistic 
equipment to 


world 


Talking 
minent 


itstype in thew 
No other organization 


New Victor © Ist of each month 


VICTROLA 


Victor Talking Machine Co., Camden, N. J. 


“THE WOOD THAT ALL ITS USERS PRIZE, 
THE WISE INVESTOR SAFELY BUYS.” 


A WORD 


as to the 


Reasons and Purposes 


behind the 


Cypress Pocket Library 


Everybody likes to build, but nobody likes " repair jobs.” 


Repair jobs inevitably represent an additional inoestment ewithout 
any addition to value 


‘That point is worth digesting. 
When you build, whatever you build, you like to build “for keeps.” 


Some people change their minds about styles, in building the 
same as in wearables; our tastes develop and changes in our 


wants; but nobody changes his or her mind as to wishing to get the 
greatest possible endurance, o wear, out of the things they buy, and 
especially is this true of dutlding investments. 


Yet, singularly enough, so many: people know so little about woodr 
and their relative values and special utilities; so many people think 
that “lumber is lumber” and never attempt to specify the KIND of 
wood they wish used; so many people believe that repair bills are 
“necessary evils,” that we believe we shall be able to render a real 
wublic service by continuing the publication of THE CYPRESS 
POCKET LIBRARY, convenient in size, authoritative in character, 
of probable value as a technical guide, and careful and scrupulous in 
its every statement or inference. 


We have not, and do not, by any means, recommend the use of 
Cypress without discrimination; Cypress is not the best wood for every 
use; but where it IS appropriate it is so emphatically (and demon- 
strably) the one best coood that the many should know about it instead 
of the comparatively few who formerly profited by their special 
knowledge. 


Waite For Vouuste I, with full text of U.S. Government Report 
on Cypress, and containing complete list of all the 43 volumes in the 
library. ‘Then write us for the volumes that will best serve you. 


It may be of interest that many of the volumes of The Cypress 

wed as standard works of reference 

—text-books—in a number of eminent educational. institutions and 

Governmental Departments. This is a gratifying tribute to the broad 

and helpful spirit in which these booklets have been produced, and 

more than justifies the theories behind the original pioncer idea of such 
a Library for Lumber USERS. 


Let our “ALL-ROUND HELPS DEPARTMENT* help YOU. One entire resources 
‘are at your service with Reliable Counsel 


SOUTHERN CYPRESS MANUFACTURERS ASSOCIATION 


(or 1849 Heard National Rawh Buiidine, Jacksowvitic, Flori 


INSIST ON TRADE-MARKED CYPRESS AT YOUR LOCAL LUMBER DEALER'S 
Te HE HASN'T IT, LEY US KNOW IMMEDIATELY 
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Better Subscribe Now 


VERYTHING that goes 

into the making of a 
magazine has more than 
doubled in price in the past 
two or three years. It is 
to help meet this situation 
that the POPULAR SCIENCE 
MONTHLY with this issue 
becomes twenty-five cents a 
copy. And on February first 
the subscription price will 
become $3 a year. Until 
then the subscription price 
will remain $2 a year, or $4 
for two years. Canadian 
postage 50 cents. Foreign 
postage $1. 
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A Startling Memory Feat 
Thak You Can Do 


How I learned the secret in one 
evening. It has helped me every day 


HEN my old frend Faulkner invited 
me to 8 dinner party at. his house, 
T little thought it would be the 
Alineot means of getting me a one-bundred- 
fandeffty per cont increase in salary. Yet it 
‘was, and here is the wny it all eame about 

“Toward the close of the evening things 
Dean to draga bit, ns they often do at partion 
Finally sorne one’ suagested the olf 
having everyone do a “stunt.” Some sang, 
‘others foreed weird sounds out of the piano, 
recited told stories, and 50 on. 

"Then it came to Macdonald's turn, He 
wat a aitiot sort of ebap, with. am air about 
him that reminded one of the ol saying that 
atll waters run deep.” He said be had a 
imple’ "stunt" whieh be hoped we would 
Tike, He nelected Firnt he 
tuiked to be blindfole to. prove 
there wns no trickery in it. Thove present 
‘wore to call out twenty-five numbers of three 
furor each, mich as 161, 249, and. 90 on 
He naked me to write down the numbers as 
they were called. 


Macdonald then astounsest 
ing the entite Hist of 
backwards and. for- 
wari. ‘Then he asked people to request 
rnumberw by positions, much ag the eighth 
fainber called, the fourth number, and #0 
fon, Tntantly’ he repeated back the exact, 
‘number in the portion called. He did this 
‘with the entire Tist—over and over again, 
‘without making» single mistake. 
‘Then Macdonald asked that a deck of 
cards be shuld and ealled out to him in 
‘This war done. Still blind 
ratantly named the cards in their 
Corder backwards and forwards. And thea to 
further amaze us, he gave us the number of 
‘any ean counting from the top, oF the eand 
for any number. 
‘You miay well imagine our amazement at 
Macdonald's remarkable feat. You naturally 
nt of this sort om the stage, 
yout look upon it as a trek. Bt 


fT everyone, 
‘which take trickery jim- 


possible, is astonishing, to aay the leat. 
1 the way home that night T.asked 


Bacal ei was de, He 
there waa relly nothing to tainly 
ssmomory fat, the hry to which anyone eo 
tasty larn fs ome evening. Then he tok 
fae lias the remon noes peopl have bed 
pened Decpuns Uy leese mommont 
Gevcopmect to chance, Anyone, eocld 
tint be bad dooe, and devebp good 


memory, he aid, by following » few simple 
Tales. And then he told me exactly how to 
fio it, “At the time T little thought that 


evening would prove to be one of the most 
rentfal in my life, but such it proved 
to be, 
What Macdonald told me I took to heart. tn one 


‘raining "had 


[ FOpSp th 
helped 
particulary i 


pl, 
Ritlen’ 2 discussion 


‘with a sti 
aly ve 
fexin [have oron people to my way of think 
ing simply because {could instantly recall 
facts and figures. While I'm proud 

tehuphs ine thi reper Lofton fed sorry 


Reestanthine “ver 
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Tey only urtrtees bet ney ont 
otc having the lena ot 
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BE A CERTIFICATED 
ELECTRICIAN 


222 o¢ 


A Real Position Like This—for YOU 


‘The country needs thousands of trained, Certified Electricians to fill 
good positions—and at big pay, It’s all a matter of knowing how, and I will 
‘teach you by up-to-date, modern instruction, You can learn at home, without 
interfering with your regular work by my highly succesful method of Home 
Instruction in Practical Electricity. 


Prepare NOW, and be ready in a few months to earn your 


$46 to $100 A WEEK 


Send for this Book— 


My book, “HOW TO BECOME AN EXPERT ELECTRICIAN,” 
arted thousands of young men on the way to splendid success, A new 
n of this has just been printed, I want every young man interested in 
Electricity to have a copy, and send you one, ABSOLUTELY FREE AND 
PREPAID Write me today. 


How I Train My Students 
‘As Chief Engineer of the Chicago Engineering Works I know exactly the 
Kind of training a man needs to enable him to get and hold good positions, and 
toenm big pay. I have trained hundreds of men who are holding splendid 
Ds. 


electrical jo 
T give each of my studente personal attention and a complete and thorough training. 
1 give him a SPLENDID ELESTRICAL OUTFIT FREE, and mach of the training i done 
sun work. When my ues erat and recive cer erat they re rend for 
EESclel Shope lor peel tating “Noviremeden preyetas 


A Real Opportunity for YOU 


Wishing ia never going to make your dreams come true. You've got to study—to 
earn A ma ifr on 2 or'$3'day from his neek dowa—and no more; but there 
thing ime to;what he ean be worth from his neck Up. 

"iA trained mind iawhat pets the big pay. It i tia traning that you need, and Tean 
train-you ina fow month: "Aro you smbitiods to make s rel suece-—then bead ie 
{he cotpon tod 


hi 


Electrical Outfit Free 


‘To every student who answers this sd ing a splendid Electrical Outfit of stand- 
ard sue’ Electrical “Tools, Instruments, Materials, ete, absolutely free. Furthermore, to 
(very Electrical Student I give a truly valuable surprise that I eannot explain here. 


Free Employment Service 
I am continually receiving requests frotn employers to sond them trained Electrical 
‘men, “Tassist my students to s-cure good positions. “1 keep in touch with them for 
‘yetrs, helping aid advising them in every possible way. 


Write Now—Don’t Delay 


et Delay never got you anything. Action is what counts. Get started — 
En and get started Bow. Write'me, or send me the coupoa, right NOW. 
ary LL. COOKE, Chief Engineer 

Sitar oe 


ES so <>, CHICAGO ENGINEERING WORKS 
Pmae Derr. 32 : 
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How a failure 


for Eleven Years 


Became an $8000) as 


aYear Salesman 


Of successes being won by thousands in the 


Selling field today. 


By JAMES ALLISON 


THEN Fred MacClaren. went out on 
the road as salesman fr the 
Corporation, there wasn't a fellow in 

the office who had any en be would make 

fed. ‘Thac was veveral years agoy and Twas 

{nly an ice cu then—but Tremember wel 

the scepticism as to Macs woecem Blac hed 

been a stockroom foreman forgoing on eleven 
ees lable sree, no the 
ind that one would ever imagine making & 
big succes for himel 
‘Yet that exactly what Mac dil, He made 
ean ork ght fr the tar and 
ide of eighteen months was catslling out 

Yeteran salesmen. "And hay’ year ater, 

Vihen Jenkins, our Sales Manager, was hired 

ray frm un by con 

‘General Manager alle Sa 

ante, him in te private ode up font ng 
es Manage done know what ind of 
salary propition they made hie forthe new 
oitoh, ut while he was stil on the road, 
fesalaty and commission checks went though 
sy department, and comsdering the fact that 
ihe was making from $130 to 8190 a week a5 
salesman, Eimagine they rust have made the 

‘Sten Managers job look pretty attractive to 

fet him to acepe it 


Mac’s Sudden Success was the 
Sensation of the Office 


‘Of eourse everyone around the place thought 
‘Mie int pain every-day fucky-rtt I knew 
there must be something more Ua Buck re 


sponsible for such a turn of fortune, 1 knew 
ise well enough to know that he could have 
Stayed inthe stock room til he was retired on 
‘pension and never have been raised above 
S35 a week. ‘And. yet—without showing a 
particular aptitude for salramanship. be had 

ne into the selling field and achieved a 
Striking success. Those days T was pretty 
tmuch concerned, about how Twas coming 
along myself—I had been a bookkeeper with 
the I Corporation for three years an ws 
‘nly making $27.90 a week. ‘So one da 
Side-racked Mac as he was, passing my” 
find told him T had something T wanted 10 
talk over with him and wondered if he would 
take ana with meme oo Mac acc 
‘No a couple of noone tater found ws toget 
at the Reynolds cafe 
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How Mac Became a Star 


Salesman 
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“Opportunities in Selling’’ 
—A Book You Should Read. 
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National Salesmen’s Training Ass'n, 
Dept. 1-8, Chieneo ti, 
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Makea Bigger Income 


Prospect. 
Duillingistobe resumed 
‘and manufacturing to 
expand to meet home and 

foreign necds—whieh means 


‘Send Coupon. Learn how to earn 


$25 to $100 


Come to the College or 


TRAIN at HOME 


to the cege Tor rex 
Eeedine' Coton tot te 


Auto and Gas Engine Course 


ea 


ag pti an 


Popular Science Monthly 


CONTENTS —Continued 


SPORTS AND PASTIMES 


PRACTICAL WORKERS 


ete Men fer te Wie Mie 
as Soe a 


I Got a $10 Raise Tadley 


UST think, Jano, ity only Teeghon and elegy. tae 
fe werks siterip those [Theands of men eR a 
okt from’ Chictg, ‘and | Tres are dete doit too. Gana ‘i te 


ero ‘Johnson railed we 
fen “today and mi 
You'll find’ an extra ‘ten 


ele “nie 


Soon tar 
‘om, Pres for Sanitary Moco! Hewng gr 
week ago and I soe it's Li, 


Nemuutlae Waglnnr Manor Mansot oe 
Iola Pie $58.08 Sow sie 


Mesitrmeen sites 
fede Recura 
‘Spee sa 


ow bo ba ot te 
mer of oe 
eae a is 
ane 

ERY = 
Bs i= 


i samains tin tae’ ehe tag "Ca 
EI ee 


bo at ney 
Nam 
Keeper, Cont Address 
‘Steam and Gas Engineering..7 vals 397 Cry State 


"SES Rtncnntone Pocpars sor Sesnary Aas 
ying age 
fie Soa ‘Now SS lew fm al Hn, 


Popular Science Monthly 


EWSeneMenn | Copy this Sketch 


By FreeBookTellsHow 


LEARN THE 
AUTOMOBILE BUSINESS, 


‘Finger Print 
Detectives Wanted 


eee 


EN are wanted by the govern~ 


‘rae TODAY formation 
BUFFALO AUTO SCHOOL 
Dept. 118, Bulle, 


Finger Print Men "men who have made 
this work profession 


Big Salaries 


sand big rewards 
‘ltee thy ave mysterin that bate the 
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‘world make the same mark 


Ridpath’s You Can Succeed 


HISTORY of the WORLD | || =Sor-eeeren tr wclne tee 


aL A BARGAIN cation is all you, need A brillant 
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“Here’s an Extra $50, Grace 


—I'm making real money now!” 


“Yes, I've been keeping it a secret until pay day came. I've been pro- 
moted with an increase of $50. month. And the first extra money is yours. 
Just a little reward for urging me to study at home. The boss says my 
spare time training has made me a valuable man to the firm and there’s 
more money coming soon. We're starting up easy street, Grace, thanks to 
you and the I. C. $.!” 

‘Today more than ever before, money is what counts. The cost of living is mounting 
month by month. You can't get along on what you have been making. Somehow 
you've simply got to increase your earnings. 

Fortunately for you hundreds of thousands of other men have proved there is an 
unfailing way to do it. Train yourself for bigger work, learn to do some one thing well 
and employers will be glad to pay you real money for ___ 
your special knowledge. Fireniriow, 

You can get the training that will prepare you for 
the position you want in the work you like best, what- 
ever it may be. You can get it without sacrificing 
a.single day or a dollar from your present occupation. 
You can get it at home, in spare time, through the 
International Correspondence Schools. 


1 
1 
1 
i 
1 
1 
eis the business of the 1. C. S. to prepare men in just your citeum- : 
stances for better postions at better pay. They have been doing it for | 
28 yearn. ‘They have helped two million other men and women. They 
ae training over 100,000 now. Every day many students write tc tell] 
of advancements and increased salaries already won. H 

Yeu have the same chance they had, What are you going todo] 
with it? Can you afford to let a single priceless hour pase without at 
least finding out what the I. C.S. can dofor you? Here inall we ask— 
Without cost, without obligating youre in any way, simply mark and | 
ruil this coupon. i 
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Al Maker of Millions 
—and Millionaires 


ON’T miss this rare offer—the greatest y that ever has come to you. Take no 
chances, Do not risk delay sr may not appear again. Fill out the 
‘coupon and mail it NOW, fat once, absolutely free for examination, the mest 
remarkable book of recent ‘the most. sensational success in the whole history of books. 


In this small space we cannot begin to explain what this amazing book will do for you—how it will turn 
{your feet into the straight and ste road to success and riches, In the panel at the left are just a few of 
the thousands of words of praise written to us by persons who have read t 


No matter who you are or where you are—no matter if you have made some progress or none at all toward 
financial independen« ‘And while this offer lasts it costs you 


‘mati course in Wil training ever produc 


Other men get rich, and they do not kill themselves in the struggle either. You can make money, you 
can, win success just as easily as they when you know how—when you have read the simple secret.of 
their method. 
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Popular Science Monthly, 
1225 West 30th Siret, 
New York City. 
Gentlemen: aera et 
We cannot afford to do without | | fat tsi mais baa. Ceres 
the new business coe have been || hm sane tir gt 
getting through Popular Science || Cette ate. 
Monthly agents each month. We 
‘have decided 10 continue swith you 
indefinitely, for inquiries from your 
magazine cost us only 5c each 
while inquiries from some of the 
ather magazines we are using cost 
as muck as 69 cents each. We re« 
ceive REAL anstoers from men who 
actually buy a stock of goods and 
come back for more. The ansteers 
are from a wideaceake people who 
seem tohave money and cho are not || Tamera ame aS ME} 
‘raid to invest it. Cordially, || eee era eaten ee 
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the Automobile Center of 
, the World is the Logical 0 
Place to AC 


Equipment Best Obtainal 
Course Interesting and Complete 


MICHIGAN STATE AUTO SCHOOL 


“Wost Progressive Auto Schoolin America” —‘h the Heart of the Auto Industry” 


s87-09-01 Woodware me. Detroit, Mich.,U.S.A. 
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Drawing Outfit FRE 
Drawing Table 
Complete Set of 


Drawing Instruments 
and Drawing Table 


Yes, I will give you this compicte 
drawing outlt absolutely free. 1 
are in a 


* Es 
Soppiy of drawing paper two tianglen 8 
eave peng erty thom tcka ce 


Delivered at Once 


‘The drawing, table is the “Chief's Own” adjustable 
folding Drawing first class drafts- 
fren The comnete cutie and table are delivered to you at once, 
‘You'have them to work with from the very fret day. 


BeaDraftsman 
Draw $25022 to $3002° Per oo 


‘There is an urgent demand for skilled draftsmen. ies 
ke issuing calls ev fee, oil postions ving ton wav 
‘Sin. per month." Work fe ight, ‘prostabie. 
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Georgia surprises Minnesota 


INNESOTA, the Miller, 

brushed the flour off his 
clothes and lit an Owl Cigar. 
“Why is it, Georgia,” he said, 
““thatyou are the onlystatethat 
grows practically every fruit 
known in the United States?” 


“It’s because I have such a 
variety of climate and so many 
different kinds of soil,"was the 
reply. 

“Americans alone enjoy your 


DEALERS: 


1 your distributor does mot sll th 


Benerak GFar GZ. 119 West 4oth Street, New 


fruit, but your cotton is known 
all over the world,” continued 
Minnesota as Georgia puffed 
his Owl. 


Owl cigars are the enthusias- 
tic choice of all the States— 
why shouldn't they be? Their 
fragrance is guaranteed by a 
$3,000,000 leaf reserve, and 
backed by all the resources of 
the General Cigar Co., Inc. 


se dependable cigars, write us 
k City 


TWO DEPENDABLE CIGARS 


OWL & | white OWL om 
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HEN the wind blows, you have often 
seen the sails of a windmill go round. 
But have you ever seen a windmill 

with just one big sail which, instead of going 
round, flapped up and down? Here is one, 
straight from South America, 

‘Yankees and Europeans have been cone 
tent with the rotating fan which has har- 
nessed the wind to the pump since the darkest, 
days of the dark ages. But not #0 José Albist 
of Saladillo, Argentine Republic. | He insists 
that the wind supply him with pump action 

rect. 

‘The sail of this South American conception 
of a windmill isa tilting vane, and is mounted 

sv at right angles to a triangular frame bolted to 

‘one end of a balanced beam. ‘The piston-rod 
~“ of the pump is also attached to this beam, 
which is eapable of a rocking and of a 
ing motion. Now for the action, 
the wind blo ws it strikes the frame 
the tilting vane is mounted and swings 
line with the direction of the 
¢ wind then seizes the vane on, let 
face and tilts it against the 
lower limit of the frame. Immedi- 
ately the wind preseure drives the 
beam down until this lower side of 


‘This is a South American 
version of the windralll and 


fnyquarter ofthe compaatthe 
pump handle with fs Uing 
Mane wil swing up and dows 
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The Radiator-Lifter 
'HOSE whose business involves lifting radiators, take 
note, And others also might just. as well pay atten- 
‘tion to this new radiator-lifter, for in these days you never 
know when you may be called upon to do your own little 
fob of radlatorlifting. A radiator ie a particularly 
Awkward’ thing to handle, a fact which Mr. Edwin J. 
Adamson of St. Cloud, Minn., recognized when he invented 
ihe lifter shown belo 
A T-head fits in between the pipes of the radiator and 
a clamp on the outside enables you to make it fast, so that 
it won't slip when it is forced to bear the weight of the 
radiator. There is a handle by means of which you may 
lift your end of the radiator and there is also an opening 
through which you may insert a bar, if you prefer. 
‘The radiator shown in our illustration is a fortunate 
one; it has four attendants, ‘The two men in front are 
Using the. bar 
method of lite 
ing; the men at 
the sides are 


‘This pullman car goes from factory to factory and 
tsves the workmen lessons in frst aid to the injured 


i i i using the han- 
First Aid Taught in a Pullman sing the ban. 
LARGE pullman car was run on to the side-track in seem to find 
the factory yard. A dozen laborers filed out of the the job an easy, 


factory and climbed into the pullman, taking seats along the 
aides. Going out for their daily airing? Not yet; the 
pullman was the Red Cross first-aid car that is touring 
the United States to instruct workmen in how to 
prevent accidents and how to take care of each other 
when accidents do happen. 

‘The picture above gives you an idea of 
what goes on in the Red Cross ear. Two 
volunteer workmen are called for—one 
to play sick and the other to render first 
aid as preseribed by the instructor. 

‘The leon lasts half an hour. 

Tt has been estimated that the Red 
Cross pullman has already saved hun- 
dreds of lives. 


pleasant one. 


head is inserted between the 


‘Of the radiator: i€ is clamped. 
ight, The radiator is then easily 
by 


Cutting Steel Bars with Giant Scissors 


Is Yellow Light Best? 


ED, orange, yellow—are the colors 

from this end of the spectrum 
easier to look at than those from the 
other end? Is there anything back of 


HEN the large steel ingot comes 

from the mold it still bas a long 

way to go before itis ready to be manu 

factured into tools and other finished 
products. 

Tt must first be rolled or forged 

down into bars or other suitable shapes. 


‘The bars so formed are usually too long, 
and so they in turn must be cut into 
shorter lengths. 

This is done in one of two ways—by 
means of revolving cireular saws or by & 
machine that cuts like a pair of scissors. 
‘To saw such sections in two takes more 


the belief that a yellow light is less try- 
ing on the eyes than a bluish white light? 

‘A recent issue of “Transactions of 
the American Illuminating Engineering 
Society" gives an account of several 
experiments to help determine whether 
there is any truth in the yellow theory. 
‘The results of these experiments tend 
to uphold the belief. 

First, the people experimented on 
‘were given a three-hour eye efficiency 
test in a room lighted by the yellow glow 
‘of a kerosene-lamp. They read type, and 
when their eyes grew tired and the type 
began to blur, the time was noted. 

ter the same test was held in a room 
juminated by a bluish whitelight. ‘The 
intensity of illumination was the same 
in both eases, but the type blurred much 
more rapidly when read in the room 
with the blue-white light. 

A more recent experiment was made 
in which mantles were filled with 
yellow fluids of different tints. Te was 
Yound that the warmer the tint, the 
areater the efficiency of the eye. 


inches square. 


‘With its great jaws the giant scissors 


easily bites in two a bar of steel six 


Te makes no differ- 
fence whether the metal # hot or cold 


time than to cut them. ‘Therefore, 
where the thickness of the steel section 
will permit it, the scissors method is 
often used. 

Our illustration shows one of these 
huge scissors in use in a steel-mill. It 
takes two men to lift the bar whieh will 
be clipped in two like a mateh between 
the powerful jaws. Here the machine is, 
cutting a section of cold steel about 
three or four inches square; but it is ea 
able of cutting sections up to six inches, 
square. It can penetrate with the same 
degree of ease cither hot or cold met 

‘The machine is really two large 
castings of steel, one of which is station- 
ary and the other movable by machinery 
on a pivot or arm at one end. Inserted 
on the edge of each of these castings, 
and held there by four or five bolts, 
are the two cutting edges proper, which, 
are made of tool steel. 

‘The cutting edges are made in such 
away that they can readily be removed. 
and sharpened whenever this becomes 
necessary. 
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The Machine with a Dipper _ Digs and Dumps 


Before very long the pile 
which looked so formidable 
will have disappeared. It 
takes only one man to operate 
the machine, He does it by 
‘means of three levers located 
fat the side of the machine; 
these levers admit compres- 
sed air into three different 
cylinders, 

‘When ‘the operator pulls 
the first lever the body of 
the machine shoots forward 
and a dipper in front is forced 
into the pile of ore; this is 
caused by the air being ad- 
mitted into the lowest of the three 
cylinders. 

When he pulls the second lever air 
is admitted into the middle eylinder 
and the dipper with its load is swung 


‘The dipper of this machine will shovel a load of ore 
into the ear behind: it is worked by compressed sit 


upward toa horizontal position. A pull 
onthe third lever feeds air to the top cyl- 
inder and the dipper swings over com- 
pletely to the dump-car behind. Its oad 
‘emptied, the dipper goes back for more. 


‘The body is mounted on 
trucks that can be adjusted 
to fit different tracks. Just 
above the place where trucks 
and body meet there are 
two concentric cireular 
tracks on which the body 
can swing from side to side, 
thus allowing the dipper a 
large area to work in when 
in a fixed position. A gear 
shift lever moves the body. 
‘The coneentrie tracks are 
placed in such a manner that 
the dipper will always drop 
its load in the middle of the 
dump-car. 

The machine has an 
average capacity of forty- 
five tons an hour. It is 
8% adjusted that when the 
dipper hit) an immovable 
rock it will climb over it without any 
damage to itself. 

‘The machine has a wheel base of 
nineteen and one half inches and weighs 
‘two tons, 


Don’t Tear Down That Old House—Blow It Up 
A quick, safe way to raze buildings 


MODEB, dynamite, and,» fame, 
mixed’ together ‘in 

Proportions, will make a pile of debris, 
But what ‘must the proportions be 
to insure the debris falling into one 
pile instead of venttering itself over the 
landseape? This problem was success- 
fully s0'ved by men who were ealled on 
to! demolish a house as quickly and 
neatly us possible, 

‘The houso vasa three-story stone 
‘one, very solidly built; it was not an 
‘easy house to raze. 

‘After dee'ding to use dynamite the 
‘men working on the job figured out the 
‘exact spots at which they would have to 
place it. Three four-foot holes were 
dug along the two short sides of the 
house and four holes were dug along one 
long side. The other long side, which 
contained the most wood, was not 


touched. The holes were loaded with 
dynamite and an extra charge 
was placed in the cellar against the 
chimney. The dynamite charges 
were connected up with an 
electric blasting machine. / 
When the blaster brought 

down the handle of the — / 
machine, wood, stone, / 

and dirt flew into the air / 

—the house was. blown 

to pieces. And when the 
pieces settled down to 
earth again they landed 
in one small pile. The 
‘wood was burned and the 
stones were hauled away, 
‘and the whole job done 
‘within a few hours. The 
stone walls of this house 
were twenty inches thick. 


Flow to convert the substantial house pictured on 
the right into this neat pile of wood and stone 
‘was the problem that confronted the wreckers 


Jed tinlacers babsupiolir 
them. It has to be ereated to make air- 
planes fly, and it has to be managed with 
‘great skill to make them fly well and fast. 
It is of importance for automobiles at 
acing speess. ‘The ears must have low 
seats, disk wheels without fenders, and 
‘a long conical tail in order to reduce 
‘the wind resistance. A closed ear not 
‘at all streamlined, and presenting a 
front of, say, 48 ‘square feet, would 
create a wind resistance at 80 miles per 
hour of 0.003x48x80"=921 6 pounds, to 
overcome which, at the 80 m.p.h., 
would require “i7"=196.80 horse- 
power, in addition to the power needed 
for traction. At 40 m.p.h. the power 
required for overcoming the created 
wind resistance is only one eighth as 
large, or about 25 horsepower. 

With these familiar facts in mind, 
many persons are inclined to apply the 
idea of streamlining to railway trains, 
‘and several propositions to this effect 
have been made, ‘They have fallen on 
deaf ears. Are the railway authorities 
blind to their own interests? A brief 
‘examination of the conditions will show. 


Locomotives Built Since 1905 


‘More locomotives have been built 
since 1905 than in the entire previous 
In none of them was any 


although not a few were intended for 
speeds of 80 m.p.h. The locomotive is 
built with a frontage of from 100 to 
150 maar Sn coined a socaronn 
ly projecting minor areas, and 
aot cre tbery crass ani ati oa 
the train it has to pull, all eausing wind 
resistance, An engine at 80 m.p.h. 
clipe a 70-mile head-wind at the rate of 
150 m.pch., and the wind resistance at 
this rate, if it were realized, would con- 
sume from 1,500 to 2,500 horsepower. 
Since the indicated horsepower of pas- 
senger locomotives ranges between the 
same figures, with few exceptions, 
nothing would be left for traction, and 
the actual result is that the train is 
slowed up at least 10 or 20 m.p-h. 

‘The tractive effort of which loco- 
motives in passenger service are capable 
hhas been increased since the year 1900 
from 25,000 to 60,000 pounds. Average 
trainloads have inereased from 410 to 
700 tons. Maximum locomotive horse- 
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Is It Possible for the Railway 


By cutting down wind resistance, one hundred 


powers have gone up from 1,400 to 
2,800 for passenger trains. ‘The much 
higher figures for freight and pusher 
engines need not be mentioned, since 
these types are not intended for the 
highest speeds. Taking 2,800 indicated 
horsepower as the maximum for a 
locomotive presenting a frontage of 125 
square feet, one can figure loosely on 
the importance of wind resistance in 
the fastest normal railway operation 
now. 


Big Features Already Streamlined 

One square foot of area held 
squarely to the wind resistance con- 
sumes 4.1 horsepower at 80 mp.h., 
only 1.73 horsepower at 60 m.p.h., but 
27 horsepower at 150 m.p.h. These 
figures give the keynote in the situation. 
Even if the frontal area of railway train 
‘were erected squarely, however, at the 
front of the locomotive, the wind 
resistance at 80 m.p h. would be much 
less than these figures indicate, owing 
to the elongated shape of the train. In 
point of fact, the largest cross-section 
‘comes at the cab, and the wind is split 
to a considerable extent by the cow- 
catcher, the buffer-bar, the high- and 
low-pressure cylinders, and the smoke- 
‘box. When one remembers that perfect, 
streamlining of the whole train would 
reduce the wind resistance at high 


ee 


‘speeds to from one fiftieth down to one 
hundredth part of what it should be ac- 
cording to the cross-sectional area, and 
that the train, despite its angular’ ties, 
iss better streamlined in its big features 
than any other big thing, excepting only 
adirigible, an estimate of the horsepower 
really consumed cannot be placed higher 
than two horsepower to a square foot of 

‘This makes a total of 


150 m.p h. consumes a little more than 
2,000 horsepower. 

‘The 250 horsepower constitutes leas 
than ten per cent of the power employed, 
and to save more than half of this waste, 
reducing it to below five per cent, 
would require the most radical recon 
struction and reshaping of every feature 
in the locomotive and the train. 
Railway engineers have much more 
obvious and plausible means at their 
disposal for saving five per cent of the 
fuel bills; and this explains their total 
indifference to, the streamlining of 
railway trains, ‘They have done a great 
deal in the past twenty years that 
virtually reduces the wind resistance 
factor by reducing its percentage of the 

Locomotives and trains are much 
heavier than before, while their cross 
section is very little larger. The 


al 
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Train to Have Airplane Speed? 


and fifty miles an hour is possible 


average power is more than doubled. 
Improved lengthened —fire-flue 
boilers, compounding, superheating, and 
increased boiler pressures have been the 
principal means employed. More than 
7,000 of the 65,000 locomotives now in 
use‘in this country burn oil, but high 
oll prices are stopping this develop- 
ment. On the whole, the efficiency 
fn enormously increased. — Head-wind 
‘storms of from 40 to 50 m.p.h., which 
would have retarded passenger trains 
seriously fifteen or twenty years ago, 
are of no consequence with the new 
‘equipment. 


The Dirigible Shows the Way 

‘The matter changes completely 
when running speeds of from 80 to 150 
m.p.h. are contemplated. A loss of 
2,000 horsepower for wind resistance 
eannot be accepted, Either 80 m.p.h. 
must be taken as the natural limit for 
railway speed, or something radical 
must be done to cut down wind resist- 
ance. It is the mammoth dirigible that 
shows the way. For, with much larger 
cross-section than that of a locomotive 
and with much smaller power, it makes 
70 mph. A big seaplane, on the other 
hand, with its large exposed areas and 
need of sustentation, consumes 1,600 

et for wind resistance alone at 
‘a speed only slightly higher. The rail- 
way train must do better than the sea- 
plane in this respect. And it ean be 
made to do better, as it is similar in 
shape to the fuselage alone and can 
have plenty of power. 

‘There are only two difficulties: To 
make it stay on the tracks and to make 
it pay. ‘They are enormous but perhaps 
‘not insuperable. When people begin to 
demand airplane speeds combined with 
railway earrying capacity, the demand 
ean be met for passenger, mail, parcel, 


and perishable freight service operated 
with special locomotive and car equip- 
ment and over tracks that have 
all changes of grade and all curves 
located at the stations, where speed is 
reduced. 

Asia, Africa, South America, and 
Australia will soon be bidding for new 
fast lines giving an opportunity for new 
construction of tracks and rolling stock 
without the immense handicap of the 
old construction on hand. Then it will 
be financially possible to reduce a wind 
resistance calling for 2,000 horsepower 
at 150 m.p.h. to many times less. The 
‘aerodynamical possibilities have already 
been demonstrated beyond  contro- 
versy by the dirigible. The United 
States may jump into the lead with 
transcontinental railway of this sort 
to beat the airplane. 

‘The trains must be units, smooth as 
aan eel from nose to tail. But even eels 
have gills. Dirigibles have their sus- 

‘ears, which break the outlines. 
‘The streamlined trains may still have 
the locomotive drive-wheels exposed 
just enough to facilitate inspection and 
‘But thefronts must be remodeled. 
A buffer-bar will not be required. The 
cow-catcher will reach to the rails and 
will, in fact, sweep them. It may serve 
as a snow-plow, and may take eare of 
straying elephants, buffaloes, and auto- 
mobiles. As little air as possible should 
be permitted to pass under the train. 
‘The erude sand-box will be utterly dis- 
carded, being destructive of the supreme 
perfection of track and wheels. Head- 
light, smokestack, and domes will be 
lined up in one covered ridge. 

‘The bell is already a mere traditional 
encumbrance. An alarm of automobile 
pattern ean take its place. A. periscope 
is better than an outlook to give a view 
of track and approaches. So the cab 

3 


If the railways are to meet airplane competi- 
tion on a speed basis such modern monsters ax 
thie streamlined train wall make thelr appear 
ice, ‘The streamlining is necessary to dimin- 
‘ihe wind Tesistance, which becomes ter 
‘at one hundred and fifty miles an hour 


need be large enough only for the 
comfort of the engineer. The fuel 
should preferably be oil, and the tender 
can be made as high as the cab, ‘The 
ong fire-sfiue boiler could be made 
slightly conical (we have “conical” 
boilers now) or it may be tipped a few 
degrees forwardly. 


How Streamlined Trains Will Look 


In its outward lines the structure 
‘will resemble a big freight locomotive 
in reduced dimensions more than a 
passenger locomotive. It will ha 
‘eight pairs of driving wheels in two sets, 
to get all the traction possible for its 
weight in all kinds of weather and to 
distribute weight and pounding over the 
precipitous track. It will have super- 
heat but probably only single expansion 
‘on account of the speed wanted. ‘The 
need of springsis due solely to roughness, 
and curves of the track. When 
flexible bolts take their place, as used 
now in the boiler legs, the bodies of 
tender and ears can ‘be lowered to 
within six inches of the rails. ‘The wheel 
trucks can be dispensed with, the axles 
being mounted in the body with access 
from within; and the wheels can be 
removed from the outside for truing up. 
‘The bearings will still be air-cooled. 
All airbrake apparatus can be enclosed 
in the false bottom of the cars, and may 
‘work on sheaves on the axies, ‘The 
first car may be for mail and freight, 
the second for passengers, the third 


begin to and and desig 
a en Bees oo ine 

Be ‘train with will not 

it Ah spe ect 
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‘Their Masters 
“CORMORANT 


very much alike — that is, all cormorante 
‘are xourmands, ‘The cormorant—a great 
back bird with webbed foet—sw 
nd swallows all the fi 
a them all, Since i 
tis often tamed when 


taught to return to its master with all the 


fish it has eaughe 


A strap. lv fastened around its throat 
when it Koet fishing, so that it will not 
be able to swallow its victims. Te keeps 
the flah in Its flexible throat, Vulgarly 
speaking, it spite them out at Its mins 
ters foot 


Has She the Longest Hair? 


anthropologi 
Tone 


T in said b 
hhait grows the 


uhortest, while wavy balr holds an inter 
‘medinte' position, 
‘However that may be, Miss Ethel Payne, 


‘an English itl, boasts of having the longest 
hair of any woman in the British Isis, 
Copyreht. Internal CS 


A Balcony Scene 


"HE clean, neat white grain-elevator in 
the picture above resembles a tipsy 


jack-in-the-box when reflected in the turbu- 
lent watersof the Mississippi. ‘The balcony. 
near the top, when seen in the water, lonks 

1 the image 


Beating the High Cost of Living 
in East Africa 


James N. Had 


low in the picture. Mr, Haddock, an 
Englishman, made his catch off the East 
African coast. He calls the fish a kind of 
a-base. It weighed two hundred and fifty 


Fold Up Your Boat and Walk 


AT tresiscl eck han Svishume ot 


Southfields, England, built a collapsible 
boat of canvas, and he in shown herewith 
both carrying it in his hand and rowing 
in it 

It ix made in four 
‘when blown up, form 


the 
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‘that make it up. 


Smoking the Family Cigar 
OWADAYS,. when the supply of 
tobaceo ia short and the price i long, 
0 that, as someone recently said, you 
“ean now get an excellent five-cent ‘cigar 
for twenty-tive cents,"—life in the Phil 
ippines has its attractions for the smok 
"We can't speak p 
for the quality, but a 
lance ut the picture 
Above leaves no doubt 
fn anybody's mind 
ais to the quantity of 
the cigar in. question. 
However, the young 
woman is not going 
to" amoke thin “twor 
handed cigar all "hy 
herself. It is probably 
family olga 
Sometimer thw 
huge cigare are sus 
pended by 
from the ceiling of 
the living-room, #0 
that anyone passing 
by can snatch a pull 


towers from which 
areneral view of the 


be used as a bridge. 


Putting the Sea in Seaplane 


HE seaplane, a its name implies, is ereature of air and water. 

It Is, however, more at home in the lighter element, and often 
therefore ‘comes to grief when it is forced to alight in the water in 
rough weather, 

For this reason, more and more attention is being paid to the 
‘construction of the hulls of flying-boats. The photograph reproduced 
below shows one of the largest pamenger-carrying seaplanes ever 
built. Her hull ia of the sea-aled type. 

Sea-aleds unencumbered by wings are almost unbelievably speedy’ 
—one designed for government use being credited with sixty miles 
fan hour-—and they ‘re remarkably good sea-boats. With a hull of 
this type the seaplane lives up to the first part ofits name. 


The Arch of Many Woods 


HERE. are aboct three thou 
sand different kinds ef wood in 
Canada, and they are all represented 
in the arch shown below. 
azathered in the “bush, 
Sretic tundras, and many more in a 
dozen diferent mountain-ranges. The 
arch is located at the entrance to the 
exhibition grounds at Ottawa, and 
fs really elective in spite of the 
many kinds and colors of the woods 


‘But, alas! the ticket-eller is a mer- 
‘cenary man who cares nothing for ap- 
pearances: he has built his booth of 
common pine slabs and it stands 
alongside of the are 

‘The arch is not purely omamental; 
ft has three turret 


There are stairs at each end of the 
arch, and a narrow path that ex- 
tends from end to end. ‘Thus it can 


‘others in the 


A Toolmaker Turns Sculptor 


FTER the fashion of Abou ben Ad 
ZX hem, William Rutter awoke one 
night from a deep dream of peace and vis- 
joned himself a great sculptor. He was a 
toolmaker by trade. 
Barly the next morning be went to the 
‘Public library and bor= 
rowed “The Tee 
nique of Seulpture 
returned home, and 
began to model busts 
with the help of a 
small penknife, some 
‘matches, and clay. 
“Mr. Rutter is shown 
jove working on a 
‘bust of himself, Loo! 
ing at the mirror and. 
then at the bust, you 
are convinced ‘that 
Mr. Rutter sees him= 
self ns others see him; 
but, musing on pres- 
‘ent-day labor wages, 
we advise him to 
stick to too making 


‘observation 


It Simply Got Their Goat 


UP. 8s rent time, the nlnd of Guadaloupe has been 
‘sort of goats’ paradise. ‘The goats had only to graze and 
leat and butt to their hearts’ content, ‘Then nature butted into 
the goata' paradise, ‘She turned off the rain and the vegetation 
dried up. While the goats could still butt and bleat, they could 
no longer graze. Now, goats feel that grazing is very necessary, 
‘and consequently life soon became unendurable 

In view of these happenings, they are emigrating, under super- 
vision, to San Diego, Cal., where they will live in a decent do- 
miesticated fashion. 

‘Tn the picture below we sce some of them making the journey on 
the Mexican steamer La Pas. 


between rows of wood blocks 
to thet the block may expand 
To warm weather without bul 
Ing. Also the corrugations help 
to hold the pitch in place 


Wood and Cardboard Paving 


ORRUGATED cardboard!—what’s it used for? Bun- 
les, yousay ‘Thatta chief job, but it isalso used in 
the gutter, asa spacer for wood block pavement. ‘The corru- 
gated cardboard is cut in strips and placed between the 
rows of wood blocks to allow for expansion in warm wea 
ther, and to act, as a dam for the pitch. An old wood block 
pavement was full of waves and bumps. ‘The blocks were 
taken up and a new bed of sand and cement was laid; 
the blocks were put back in rows with a layer of card- 
board between them, 
‘When the pitch was poured in, the corrugations 
dammed it up and kept it from running to the sides. 
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A Gun Up Your Sleev: 


up when there is a sharp © ® Be 


report and the highwayman 
collapses in the doorway 

‘Who fired the shot? A 
traveler coming from the 
West. When the hold-up 
man gave thecommand “Hands up!” the traveler prewed 
is right elbow against h's hip. This released a spring, 
which caused a loaded revolver fastened to a clamp to 
side forward along the two guide-rods strapped to the 
forearm. The gun and the projecting mechanism were 
within the man's 
coat sleeve, When 
he releaced the 
springs of tke pro- 
Jtetor™ by pressing 
against the releare 
button, the gun 
slipped out of the 
sleeve into the 
hand which was 
ready 10 receive 
the weapon. 
When the man 
del berately 
raised his arm he 
ponted the gun 
at the robber 
and ‘pulled. the 
trigger before the 
hold-up man be- 
came aware of 
his danger. 


Be strapped to the forearm 


Ao tae sont fone 
Snes eet ee soe 
Spares cee ate 


Chopping Off Minutes and Saving Strength 


OOK at the pictures of the man with 
the wheelbarrow. In one of the 
barrows the weight of the load is much 
nearer the supporting wheel than in 
the other. 
‘This increases the leverage so that 
with the same effort the man ean carry 
from 100 0 150 pounds more coal 


‘and the location of the wheel 
fot from under the container 


each trip than be can when using 
the ill-balanced barrow. 

The other pictures illustrate the 
difference between the right and wrong. 
kind of shovel. In the shovel with the 
short, curved handle only sixteen 
pounds of coal ean be lifted. Twenty- 
‘one and one half pounds can be lifted 


just as easly in the shovel with the long, 
straight handle. 

With the short shovel and the wrong 
‘wheelbarrow one man can handle 45,000 
pounds of coal in twelve hours. With 
the long-handled shovel and the right 
kind of barrow he can handle 65,000 
pounds in eight hours with less fatigue, 
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A Remedy for Cold Feet 


HE present generation is going to keep its toes warm 
‘when it goes skating. A toe-warmer has been invented 
which is a comfortable, snug-fitting toe-piece, made of soft 
leather. Some are made plain, and some have the natural 
fur left on. Sheepskin is recom- 
mended as an excellent material. 
‘Think of the coziness of wearing 
askating-shoe with a warm, woolly 
toe-piece. And how comforting 
it would be to those chunks of ice 
in the tonneau that used to be 
your feet, On a very cold day 
almost anybody, anywhere, would 
‘welcome this half-brother to the 
moceasin. Of course the shoes 
must be larger than those ordi- 
narily worn, 


Aa 
VA 


‘Don't let cold fert spoil your 
Dress up your feet in mag, wrolly 
‘and 


The Thrifty Thrift Stamp 


HHRIFT stamps practise what they preach. You who 
have bought them know how they come, in page 

formation with cross-line perforations separating them from 
‘one another. What becomes of the small paper circles that 
fall out when the perforations are punched? They are not 
thrown away, oh, no indeed. ‘They are kept and sold by 
the barrelful’ to’ paper manufacturers. Such is the thrift 
displayed in the making of the thrift stamp. 

Every day one billion three hundred and sixty-five 
zillion holes are punched, in 
the United States Bureau 
of Printing and Engraving, 
and the small circles that 
drop out fill four barrels. 
‘The stamps are printed in 
sheets of four hundred, and 
each sheet contains” ten 
‘thousand nine hundred and 
twenty perforations. ‘The 
Bureau turns out one hun- 
‘red and twenty-five thou- 
‘sand sheets each day. Do 
‘the multiplying yourself. 

Threadbare money 
salvaged. It is boiled in 
water and soda-ash until it 
is reduced to a wet pulp, 
then sold to paper manufac- 
turers. In one year the 
bureau sold nearly four mil- 


A Portable Power Saw 


N a single day during 

the recent war, two 
German soldiers cut down 
five hundred pine and fir 
trees of an average diam- 
‘eter of one foot. 

How didthey doit? They 
used a saw invented in the 
early part of the war by 
A. von Westfeld, a German 
engineer. 

Instead of having a con- 
tinuous ribbon-like blade, 
‘the saw is composed of chain 
links, similar to the drive 
chain of a bicyele. On their 
‘outer side the links of the 
‘chain have cutting teeth of 
extremely hard steel which will remain. sharp for many 
‘weeks under continuous use, ‘This endless blade is sup- 
ported on four ball-bearing sprocket wheels mounted in a 
light metal frame shaped like the frame of a jeweler's saw. 

‘The saw is driven by a small benzene engine with which 
it is connected by a flexible shaft. The engine has two 
cylinders, is capable of developing five horsepower, and 
is equipped with a muffler. It is cooled by air. 

In view of the shortage of labor which makes itself felt 

acutely in the country dis- 
tricts of America as well 
as in Europe, a saw of this 
description would be highly 
‘useful for farmersand owners 
of timberland. Only two 
men are required to operate 
and transportsaw and engine 
and the quantity of fuel 
consumed by the engine is 
insignificantly small, ‘The 
trees may be cut s0 close to 
the ground that the stumps 
left after the cutting are 
scarcely more than an inch 
or two in height and do not 
interfere with the use of 
vehicles in the cleared parts 
of the woods. 

This saw may also be 
used to advantage for the 


With this uw trees may be 
cut almost level with the 
{ground, which means a con: 
Siderabie’ saving of lumber 


lion pounds of wet pulp and 
four hundred thousand 
Pounds of shredded money. 


cutting of firewood, at a 
great saving of both time 
and labor. 


and 

the tare directly Rebiad it disappeared completely In one minute ‘4. cyclone con do a 
‘Years of bombardment” Doern't 

see the shape ot 

pamed through by 


“hisjunk hespwassn automo efor the yon itt 
sides are battered in, the stufings coming out, two unharmed 
tires are sitting in the back seat, and the engine has 
pletely disappeared. Could an actual collision do 
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Luxurious Trolleys 


With mirrors and cushions 
for motormen, clocks and 
handrails for passengers, 
are the trolleys trying to 
compete with automobiles? 


‘Are street-cars trying to put auto- 
‘mobiles out ‘of busines? Most 
automobiles have clocks, and 
‘ow the trolley car is sporting one 


Colored squares, triangles, and ‘There are plenty of seats, yet one 


in standing. “Perhaps 
_ Bre is trying out the new center rail 
elley from another that has recently, been installed 
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Put on Your Skates at Home 


UMBED fingers need no longer be among your 

troubles at skating parties. If you adopt the inven- 
tion of Nathan Sadowsky, of New York, you can walle 
from your home to the pond with your’ skates already 
atached. 

The new device is practically an overshoe with a sole 
sufficiently thick to serve as a guard for the blade of the 
skate. The top fits the shoe, and is fastened in place by a 
toe-cap and a 
thong at, the 
heel. The 

‘sole’’ of 
the overshoe 
is made of 
cork, or other 
light material, 
with a deep 
groove down 
the middle to 
allow. the 
skate blade to 
slip in to its 
fulldepth. To 
allow for vari- 


ety 


mind ooking lke a Celetal 
ation in the ‘you had ‘chub “feet, "you 
blades, heel can keep your fingers warm and add 
and toe are slit. it to your stature at the same time 


Does the Insulator Insulate? 


F the insulator is defective, it always 
‘means a loss of electric power 
and, in the case of a high-power cir 
cuit, great danger from short-cireuit- 
ing ‘the current. To prevent, as far 
as possible, such loss and danger, the 
{insulators of high-power lines must be 
carefully tested before they are installed, 
and the tests must be repeated from 
time to time, especially during ex- 
tremely hot weather. 

Insulators are usually made of 
porcelain and metal, Metal ex- 
pands proportionately much more 
than porcelain, and in hot weather 
this expansion frequently breaks 
the porcelain, 

‘The accompanying picture 
shows the method of testing in- 
sulators for high-power circuits 
before they are put to use, After they 

have been put in service the insulators are 


Always Rain on the Window-Pane 


“FTVHE pipes have burst!” said one man to another as he 
pointed to a store window down which torrents of 
water were running. ‘They rushed across to watch the ex- 
citement, but there was no excitement. ‘The storekeeper 
acted as if nothing unusual 
‘were happening. ‘The water con- 
tinued to pour, but, curious'y, it 
did not flood 'the floor of the 
window. 

‘The deluge was planned to 
attract attention. Inside this 
window it rains all day, regardless 
of the weather without. A per- 
forated water-pipe is) fastened 
along the window's upper edge 
ind a cement trough for eatching 
the water in grooved along the 
bottom. 

‘Through an opening at one end 
the water runs off into a drain- 
pipe. ‘The perforated pipe is con- 
nected with the pipes in the 
basement which furnish water 
throughout the building. 


If one of the insulators is defective @ discharge 
fat the spark-gap of the testing | fork will 
indicate it. Current is supplied from the handle 


Rejuvenating Tin Cans 
PPROXIMATELY two _ million 
cans are opened, emptied, and 
thrown away in the United States 
during a year. This represents 
eight hundred thousand tons of 
material—eight thousand tons of 
which is pure tin. And tin is val- 
ued at about sixty cents a pound. 
‘The machine in the pictu e is 
putting up a good fight against 
Such weste. Te fakes an old tin 
ean, chops off its head, then 
chops off the base, slits it down 
the seam, und final y flattens it 
out so that it is once again in 
hect fort, The beads and beset 
are melted in an electrie furnace 
tnd the tin reclaimed. 
‘The machine was invented by 


tested in a like manner, but the current, 
in the line must be shut off while test- 

ing. The long handle of the testing. 
apparatus contains several dry cells, 
‘the current of which ix 'n series 

+ with the low-tension windings 
of an autmobile induction coil 
and a snap switch. 

‘The high-tension windings of 
the induction coil are directly 
connected across the two tines 
of the testing fork and are in 
series with an automobile spatl 
plug. Whenever the fork 
placed across the metal parts of 
adjoining insulators, one or both 
of which are defective, there 
‘will be a discharge across the 
spark-gap. There will be no 
discharge if the insulators are in 


‘Thomas D. Miller of Maryland.  topand bottom, ait it down the sam, and flatten tout good condition. 


February, 1920 
Don’t Drop the Stove-Lid 


NHIS new stove-lid lifter consists of two handles with 
lifting hooks on the ends. The handles are clamped 
together near the hooks and, in a normal position, the two 
hhooks become as one. ‘These hooks are inserted into the lid 
tand the handles are pressed together. ‘The hooks then part 
until they hit the sides of the hole. A toothed ratchet 
attached to one handle near the upper end simultaneously 
passes through a slot in the other handle and locks it 
in place. 

‘To remove 
the lifter from 
the lid, move 

lever that 
locks the 
blade, and the 
handles will 
spring back 
intotheir orig- 
inal position, 


Two All-Metal Airplanes 


RAILTY, thy name is not only woman, but airplane, 

‘An expert tells us this: “"Today’s airplane is soon fit for 
the scrap-heap even if it is merely kept in storage. What is 
the reason? The airplane is a wooden structure of exagger- 
ated size and strength, and yet of minimum weight, The 
‘wood is kept under continuous strain even while the machine 
fs idle, and it must retain a rigidly constant shape—a most 
difficult, thing for wood to do under extreme weather con- 
Aitions.” 

How about making airplanes of metal? Steel, for instance, 
‘would not be greatly affected by extreme weather conditions, 
and it is certainly strong enough to retain a rigidly constant 
‘shape. But steel has this drawback: it is too dense to stand 
the motor vibration to which it would be subjected. Steel 
and aluminum together—that seems to be the ideal com- 
bination for airplane construc- 
tion. The two airplanes shown 
here ure built on this principle; 
the Bristol is an English air- 
ye and the Berla, needless to 
‘ay, is a German one, 

Th the Bristol biplane, ex- 
‘cept for the propeller, there is 
not enough wood to’ make a 
match, ‘The struts are of hol- 
Jow steel, the spars in the wings 
tare of steol, and the more 
jointed ribs of aluminum. ‘The 
fuselage can be disassembled 
into several sections for (ran 
portation. Ttweighsno more 
than wooden airplan. 

Berta, on the other 
hand, fs a mono- 
plane. ‘The wings 
are thick, short, 
and are covered 
with corrugated 
aluminum  sheet- 
ing. They are so 
strong that no 
outside bracing by 
‘wires was needed; 
power-wasting air 
resistance is thus 
eliminated. Inside 
the corrugated 
aluminum there is, 
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‘That small obleng in ths 
Upper, sighthand. cor 
bee of the letter ix not 

‘stamp, but a fies, to 

iow how. photography 
fan" reduce’ the weight 
‘of mail to go by aie 


Feather-Weight Air Mail 


‘OW about sending mail across the ocean by airship? 
Your letter will reach the other side in ever #0 much 

less time than it takes for it to travel by ship, but won't the 
price be prohibitive? This is the most troublesome question 
that comes up when mail by air across the sea is discussed, 
Major-General Sir Perey Cranvill Girouard has devised a 
plan that will make airship 
‘mail cost little more than ordi- 
nary mail service. He would 
photograph the contents of 
each letter and develop it on a 
film an inch by three quarters 
of an inch in size. ‘The film 
would be sent across the ocean, 
and would be printed, when it 
arrived, on a sheet of eight-by- 
ten-inch letter paper. It would 
be placed in an envelope, ad~ 


dressed, and mailed. 
‘The ‘film weight just one 
fiftieth ax much as the ordi- 


nary letter, envelope, and 
stamp, and thus fifty film 
%\, letters could be sent in 
the place of one reg- 
ular letter. 

‘This original idea 
would solve the 
problem so far as 
Dusinesslettersare 
concerned, but of 
course a’ scheme 
of this kind is not 
likely to be very 
popular in the 
ease of personal 
letters, since they , 
would’ have to be 
twice exposed to 


a complicated 
framework of steel 
and aluminum, 


strange photog 
raphers and cam~ 
eras, 


‘The very latest thing in 


‘commercial steamships is a boat built to carry 
automobiles and metor-tricks for distribution along the Atlantic seaboard 
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An Automobile Ambulance 
for Injured Cars 


OSSIBLY there is nothing in the 
way of garage equipment more 
necessary to the man doing a general 
automobile repair business than the 
automobile ambulance. There is no 
work, in connection with the repairing 
of automobiles, that is 20 irksome as 
that of getting’a disabled ear out of a 
ditch or off a telegraph-pole and trans- 
porting it several miles or blocks to the 
repair shop, unless the man handling 
the job is properly equipped for that 
When attached to the front axle this 
ambulance is clamped securely to the 
nter of the axle, thus supporting the 
entire front end of the ear and allowing 
the tongue of the ambulance to control 
and guide the car. When attached to 
the rear axle it is ordinarily applied to 
the brake-drum on whichever side the 
injured wheel may be located. In 
treme cases, however, where both 
rear wheels are out of commission, the 
ambulance can be applied to the center 
by lashing it to the middle of the dit- 
ferential housing or, preferably, to a 
bar lashed across under the rear system. 
It will pay for itself in its frst job. 


enables, the 
garageman to save money by handling 
Kis" tow-ia ” Jobs with ealy one man 


This Ship Was Built to Carry Automobiles 


HOUSANDS of automobiles, and even motor-trucks, five and four hundred motor-cars and trucks. Most. of 


hhave been shipped by boat across the Great Lakes to 
Buffalo, and then driven overland to their destination in 


New York or New England. Most of such 
shipments were made under difficul- 
ties, because the vehicles were carried on 
regular passenger vessels. Now, how- 
ever, a navigation company of Detroit 
has designed a boat especially for the 
service, so that the transporting ean 
he done on a large scale. ‘The. vessel, 
designed by Mr. Frank E. Kirby, i 
shown in the accompanying broken- 
aay illustrations. 

+ The ship will carry only the officers 
and crew, and will be operated as the 

. fluctuating production of the two auto- 
mobile cities direct. 

‘This automobile ship will be three 
hundred feet long and seventy-five feet 
beam, and will be capable of carrying 
between three hundred and seventy- 


these will be earried under cover on the two principal decks, 
but some may be loaded on the upper deck on the outside, 


‘The ship will have several new 
features never before included in an 
ordinary passenger-carrying steamer. 
‘These include extra large side hatches, 
wide enough and high enough to 
Toad the biggest motor-truck with its 
body; elevators for transferring the ve- 
hicles from the main-deck to the upper 
decks; and turntables on the two 
principal decks to make the handling 

‘The two elevators are located on the 
center line of the ship directly in a line 
with each of the two lange side hatches. 
‘The vehicles will be run on to the boat 
under their own power, and will not 
be moved by manual labor, except 
when necessary to place them in posi- 
tion on the ship. 
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Let Your Thumb Help to Identify 
Your Car 


VERY reader is familiar with the finger-print method of 
establishing the identity of criminals and ferreting out 

‘clues to obscure crimes. ‘The newest use for this science, which 

dates back to the days of the ancient mandarins of China, who 

used their thumb-prints as royal seals over life and death, is to 

identify stolen ears and protect owners from such thefts. "Also 

the prospective purchaser of a used machine can assure himself 

that the person offering 

the car for sale is the 

rightful owner by camo @ case 

asking him to show 

fan identification card OWNER — 

bearing a duplicate of 

the thumb-print. 

‘A label, with a 
white field for the 
print, is transferred 
on to the cowl or 
curved strip between 
the hood and wind~ 
shield. ‘This trans- 
ferring is done with 
8 waterproof solution 
Which ase the label 
permanently to tt 
Parnish A rot im, termining whether a cur Is operated 
paral ot thtcam, owned by the ightul perce 
plete pattern of the ridge formations of the thumb is then made 
on the white field of the label, with special ink, whieh burns 
through the varnish finish. 


A Tractor Turns Locomotive 


PRODUCE dealer was occasionally n need of 

power at short notice for hauling freight-ears from’ 
the siding near hi warehouse. Tt was his custom to order 
six horses from a livery stable, but this was expensive 

He asked a tractor sale man to help him out, but warned 
‘him that one tractor had tried and failed. 

‘The sa'esman hitched his tra: or to a loaded freight-car 
with a total weight of 58,340 pounds, which was moved 
easily. It then hauled a train of freight-cars, three empty 
find one londed, the weight being increased to 170,000 pounds. 


‘This tractor pulled four big freight-cars weighing 170,000 pounds, and didn’t hes 
‘tate about it either. ‘The train was palled from a dead stop with all ears coupled 


3 


‘No mote frozen radiators or cracked cyl 
idere it you install this apparatus 
inyour garage, Tt burns kerosene--one 
fand a hall gallons in thirty-six hours 


It Keeps Air from Freezing 


‘OR the car owner, the time lost in attempting to 
start a cold engine when the gasoline will not vapor- 

ize readily is exasperating; but for the motor-truck own- 
cer or driver, it is even more than that, since it prevents 
the truck leaving the garage on time for its day's work. 
Troubles of this nature may be overcome by the com- 
bined car or truck and garage heater shown above. 
‘The apparatus consists simply of a kerosene burner with 
special flue which is placed with its open end close 
up to the vehicle radiator. The fuel is burnt inside of 
yeat passes through the radiator, 


Tegives unobs 
ed passage to the 
exhaust ad ind 
tater the condi: 
on of the engine 


Use the Exhaust to Test 
the Engine 


T used to be common for motorists to 

open their muffler cut-outs instead of 
blowing their horns. While this is unlawful, 
cut-outs may be used in testing the engine. 

‘One motor-testing valve designed for 
this purpose is shown above. It ix made of 
east iron and is placed somewhere in the 
exhaust line ahead of the muffler. The valve 
consists of a cylindrical barrel with a bell- 
mouthed outlet at the bottom. A segmental 
valve, operated by a pedal against the com- 
pression of two coil springs outside of the 
barrel, is moved to open the bell-mouthed 
outlet when the sound of the exhaust gases 
is to be heard. 
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Just an oblong piece of metal set in the road-bed, but it sounds 
‘warning toot as the ear passing Over it approaches the curve just aloud 


A Voice from the Roadway 


OUND your horn!" “Dangerous curve ahead!” The 

roads are well fortified with these bright red warnings. 
But you can’t see signs by the roadside at night, and you surely 
don’t want to toot your horn continually, waking sleepers in 
‘the houses you pass, What then’? 

‘The solution lies in the unpretentious oblong piece of metal 
lying in the road in the picture above. As your car passes over 
it w horn a few feet in front of you automatically toots loud and 
long, letting the people around the curve know that you are 
coming. 

‘The device is not unlike the light signal system used in the 
New York subways and that are operated automatically by 
the trains, 

‘You will notice two treads run- 
ning lengthwise. As your ear 
passes over the one on the left it 
will be depressed and an arm ex- 
tending downward from it will 
hit a ratchet wheel. ‘This wheel 
then rotates and carries with it a 
larger wheel attached to its shaft 

Contacts on the large wheel 
will hit against electric brushes as 
it rotates, Wires from the brushes 
ead to the horn and its motor. 
When the circuit is thus closed 
the horn will toot. 

But why have ‘this revolvin 
wheel instead of ordinary metal 
contacts? Because if your auto- 
mobile is going at the usual rate 
of twenty miles an hour the tread 
will be depressed for only about 
‘one hundredth part of a second— 
much too short a time for even 
starting the motor in the horn. 
‘The revolving wheel tends to pro- 
long the contact. 

‘And now for the tread on the 
right side. ‘This prevents the horn 
from tooting unnecessarily when a 
‘ear approaches from the opposite direction where it has already 
passed the danger. 

The right tread likewise has an arm attached to it. But this 
arm is fixed at an angle so that it almost touches the arm of 
the left tread. ‘Then, when the right tread is depressed, the 
Fight arm swings into the left one and throws it clear of 
fhe ratchet wheel. ‘There is no rotation and no consequent 
tooting. 

‘The device was invented by Charles E. Lyman, of Asheville, 
1N. C., and the first one was installed on “Dead Man's Curve” 
in Buncombe county near the building of a casket company! 


‘As the operating tread is 
depressed. a contact is 
made though a revolving 
Stheel and a horn ona post 
4 few yards ahead will foot 


A Betrousered Lady 


CARE nothing for style; I 
can wear the suit I have on 
” said Miss Fanny Har- 
just before she stepped into a 
taxicab. That, presumably, is why 
she wears trousers instead of skirts. 
We will admit that she isn’t stylish, 
but can she wear her costume in- 
Aefinitely? It’s made of white eloth 
trimmed with white fur, and even if 
she travels around in taxicabs her 
costume will get dirty within a very 
definite period. 
Miss Harley came from Arizona to 
New York toseethetownand to gath- 
‘er material for magazine stories, 
‘Sheis convinced that women’s 
success in the business 
world is threatened 
by their conve 
tional, fashionable 
clothing. Un- 
doubtedly, she 
would prefer to 
see our steno- 
‘graphers dress- 
ed in’ white 
trousers and 
white fur-trim- 


y 


« 
doubt that this 
would add to 
their efficiency, 


White trousers and a 
fur-trimmed jacket are 
the simplest clothes, 
says "the weurer: we 
don’t agree with her 


Within the Law 
IHE bone-dry amendment forbids alcoholic 
drinks, but says nothing whatever about: 
solids. Te this an oversight? 

‘Whether that is the case or not, jellied aleo- 
holies eaten with a spoon are perfectly legal. 
And so wo have the solid cocktail shown’ in 
the picture below. The delectable chunk 
was concocted by Dr. John 

C. Olsen, a Brooklyn 

chemlat, and was served 

at the annual dinner 
of the Alumni of 
the Polytechnic 

Institute, and the 

‘Alumni all joyously. 

agreed that it was 

well worth eating. 
But, alas, we 
must state that Dr. 
‘Olsen has refused to 
make public his formula, 
and will not go into the 
cocktail busines. Ts ine 
terest in it was purely 
tclentife and "pot ‘at all 
commercial, and our 
hopes for tasting one 
must die. Indeed, Dr. Olsen is quite surprised and per- 
turbed at everybody's interest in his cocktail. 


—_——. 
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Probably every American soldier in 
France had a chance to observe the 
making of eax de vie (water of life), the 
national French drink. The French 
prize it to the degree that their highly 
descriptive title indicates, and make it 
at nearly every farm-house. 
Eau de 

Eau de vie is a brandy, the raw 
material being the grape-skins left 
after the wine has been pressed from 
the grapes in the fall of the year. It is 
‘mostly an economical Frenchman's plan 
for getting still more good from his 
grapes. The old stems and other resi- 
due from wine-making are piled in 
cellars, and allowed slowly to ferment, 
until winter-time and the advent of the 
traveling still, This traveling still looks 
like a merry-go-round engine in this 
country, but it has two huge copper re- 
torts back of its boiler 
wherein the grape-stems and 
‘skins are given a thorough 
steeping under steam-pres- 
sure, ‘The vapors resulting 
at a late stage in the pro- 
cess are condensed, and this 
in the eau de rie. 

Instead of ealling the stutt 

water of life,” Americans 
in France termed it “ white 
mule"—"'white” because of 
its water-like clearness and 
“mule” because of its pro- 
digious “kick.” Few there 
were who could ride the 
white mule with success, or 
who cared much to try it 
after seeing its effects. But 
the old village fathers with 
their leather-lined interiors 
would gather around the 
stills, lips smacking and 
little tin cups elinking—one 
of the few times in the 
year when they thoroughly 
‘enjoyed themselves. 

Eau de vie, poured out on 
f tile floor and ignited with 
‘a mateh, will burn like aleo- 
hol under a chafing-dish. 
It is no wonder that white 
mule throws the ordinary 
rider. 


“Oh, boy! Dat shush am pow'ful stuf." "Rastus has 
been reading in the paper what may be done with coma 
‘aah, tea-kettles, and such. One cupfal, and "Rastus 
‘already sees wildeats, Says he: 

‘away from here! Wowie, Wheoxh! 


So much for the process of distilling 
from fruit. When the distiller uses 
grain as the raw material, the kernels 
of barley or rye, or whatever is used, 
are allowed to sprout, just as was the 
case in beer-making. "Then this grain 
is mashed up with water, and the whole 
allowed to ferment while standing ina 
suitable warm place. The liquid may 
be separated from the solid in the fer- 
‘mented mass, and the two run through 
the still separately, or both may be 
boiled in the apparatus together. 
Whiskey at Last 

‘At any rate, the liquid coming from 
the worm is that which the operator de- 
sires—whiskey, in this ease, instead of 
brandy, as was obtained when fruit 
served as the raw material. Russian 
rodka follows the same general process, 
the pulque of the Mexicans, the eaké of 


George W. Crispell, of Albany, N-¥.,1917,bad 
the needs of garage storage batterics in mind, 
hhe says, when be invented this water still 


“Puc gwine arrive 
Ene "Rastus 


the Japanese, and the native liquors of 
many other countries. 

The art of distilling is very old. The 
modern gentleman with a thirst, who 
hits upon the idea of appeasing ‘it by 
little operations with a still of in w 
dark comer somewhere, has developed 
no new idea. His great-great-great~ 
great-great-grandfather knew all about 
the secret. And even grandfather's 
great-great-great-etc., was also well 
acquainted with the methods by 
which sundry spirituous liquids may 
be derived. 

It is even recorded that the Chinese, 
many hundreds of years before 
Christian era, made something they 
called saxtchoo, which they drank with 
great gusto. “The natives of India, 
Egypt, and other Eastern countries 
were more than passing familiar with 
alcoholic liquors four thousand years 
‘ago, and used to get drunk 
now and  again—mostly 
‘again— whenever the spirit 
moved them. 

‘So the modern investi 
tor has plenty of precedent, 
such as it is, The only 
difficulty is that these times 
“ain't” like those of old. 
‘The average bleary-eyed 
person will tell you with 
much sadness that they 
vain 

‘Naturally, the reason they 
aren't is the law. Sad to 
relate, the law steps in and 
says no. Tt in not. at all 
bashful, either, in the way 
it nays it. 

Fintt, take this law—and 
it’s from a whole bookful 
that the Bureau of Internal 
Revenue operates under: 


Where any marshal, or dep~ 
uty marhal, of the United 
States, within the district for 
which’ ho shall be appointed, 
‘shall find any person, of perwons, 
‘in the act of operating an ilielt 
distillery, it shall be lawful for 
‘such marshal or deputy mar- 
‘shal to arrest such person, oF 
persons, and to take him or 
them forthwith before a judicial 
coffcer. ‘This judicial officer 
‘may reside in the county of 
arrest, or, if there is none there, 
the one ‘nearest this county 
may act, 


Stovepipes, tea-kettes, and syrup pails were 
evidently ail on Emma Jester's mind (Pueblo, 
Cole,, 1902)" "when she thought this up 


Zn guch a court, the lor gues on to 
‘say (in effect), the offending persons 
‘may be committed to jail to await trial, 
allowed to go out on bail, or otherwise 
dealt with, as the particular ease may 
demand. 

That “Registered Distillery” Sign 

Man's days are few and full of 
trouble when he starts to operate an 
illicit still—that you easily gather. 
But how much of a still do you have to 
be the operator of before you qualify as 
a distiller? If a man ran just a “teeny 
little bit of a still,” you say, he wouldn't 
‘come within the meaning’ of the law, 
would he? Ah, yes, but the drys have 
covered that. Read this: 


Every person who produces distilled 
spirits, or who brews or makes mash, wort, 
of wash, ft for distillation of the production 
‘of spirit, or who, by any process of evapara- 
tion, separates alcoholic spirit from any fer- 
mented substance—or who, making oF keep- 
Ing mash, wort, oF wash, has also in his 
possession a still, shall be reyarded as a 
Alistiller. 


Would not this last section get you 
brondly and comprehensively if you 
tried experimenting with 
stills at all? Tt would. 


as the case may be. 

Every person who violates the foregoing 
provision by negligence or refusal, or other- 
wise, shall pay'a penalty of fire hundred 
dollars. 


You hadn't thought of this little 
matter of placing a "Registered Distil 

ery” sign on your house in case you 
operated a still, had you? And in case 
you should put up such a sign without 
‘duly registering and paying the 
proper fees and taxes, listen to what 
happens to you: 


Every perion who illegally puts up, or 
‘keeps up, the sign required in the foregoing 
section—or any sign whatever—indicating 
‘that he may lawfully carry on the busines 
of distiller, rectifier, or wholesale liquor- 
dealer, shail forfeit and pay the sum of one 
‘thousand dollars, and shal be imprisoned not 
Tea than one month nor more than siz months. 


‘Trouble awaits you if you merely 
go over and have a look-in on the still 
friend Jones is operating. Listen: 
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Every person who works in any distillery, 
rectifying establishment, or wholesale liquor 
Krab providel—and every peer 
fore [und every person 
who knowingly receives at, carries, or con 
‘eys any distilled spirits to or from any such 
distillery, rectifying establishment, or store 
—or who knowingly carries and delivers 
any grain, molasses, of other raw material 
‘to any distillery on which much a sign a not 
placed and kept, shall forfeit ll horses cats, 
rays, wagons, oF other vehicles or animals, 
used in carrying or conveying such property 
aforesaid, and shall be fined not fess than 
Jie hundred dollars nor more than ire thou 
‘and dollars, or be imprisoned not Tees than 
‘siz monthe nor more than three years 


What's the Moral 9 
Wowie! The moral is, don't be 
‘caught around anybody's illicit distil- 
ery. If you haven't any horses, carts, 
drays, wagons, or wheelbarrows that you 
happen to be using for the furthering 
of the business, they are likely to take 
your flivver if it happens to be stand- 
ing around, or anything else that looks 
full of possibilities, Who knows? And 
gn top of that a fine and w pombe 90- 
journ in the local “‘hoosgo 
‘Now that the national ‘prohibition 
law is in imminent effect, there is no 
Possibility of paying whatever dues are 
necessary, and getting 


‘Then, us if this fore- 
going were not enough, 
consider the following: 


Every perion engaged in 
distilling or rectitying spirits, 

every wholesale liquor 
‘dealer, shall place, and keep 
‘conspicuously on the outside 
‘of the place of such business, 
‘sign, exhibiting in plain 
‘and legible letters, not leu 
‘than three inches high, paint= 
‘e4 in oll colors or willed, 
fund of proper and_propor- 
tionate width, the name oF 


J.J. Giehrit, of Pittsburgh. Pa. thought wp ti 
He would get alcotol out of old barrels by warming up thelr wet 4ate- 
flor with an electric heater then cooling dawn the vapors produced ia an 
‘appropriate “worm 

bridge, don't you ‘weeps 


Until the real thing real 


you'll be a die 


nifty idea i 1910. 


permission to operate 
the still, having put ‘up 
the sign; 0, whichever 
way you look at it, it 
seems as if they have you 
coming and goin 

It is even unlawful to 
have the pieces of a still 
in your possession. The 
net effect of all the new 
prohibition laws is simply 
to add to, and make 
more restrictive than 
ever, the legislation and 
rules and regulations 
that already existed, 

‘At present you may 
not have even a water 
still of any size at all 
for the production of, 
say, distilled water for 
your automobile batter- 
ies, unless you register 
it and the authorities are 
satisfied that it's distilled 
water you're going to 
make. And our revered Uncle Samuel 
is most suspicious about said stills 
at the immediate moment. 


eeoune. 


George, Laczay, who was born in 
‘Yorks did this one i 1910, It is built for quick action and great 
quantities at a time. Would Hungarian goulash do for the mash? 


f 


Hungary, 


‘The gentleman tests out a mountain still 
inthe government's Washington labora 
‘ory. "Aha," sayshe, " tiathe real tll 

Now, what is it that puts the 
teeth in allof the foregoing laws? 
Who are the goblins who'll get 
you if you don’t watch out? 

‘There are enough of them. Besides 
all the United States marshals men- 
tioned in the foregoing, and all the city, 
county, and state officials you can 
think of yourselves who might have 
hhand in it, there are also the doughty 
inspectors of the Department of Inter~ 
nal Revenue in Washington. These 
gentlemen are equipped with noses that 
can detect the odor of CHLOH from 
aa 

‘More than that, they are thoroughly 
on to the ways of amateur alcohol 
producers. He has to be a good 
man indeed who can get by them 
for long. 


The Chemical Goblins 

Back of them, and to make the evi- 
dence they obtain an exact and known 
‘quantity instead of a murky and dubi- 
ous fluid of uncertain antecedents, as it 
‘usually is when found, there is a large 
chemical Inboratory in operation on the 
top floor of the Treasury Building in 
‘Washington, 

‘The experts who are employed in this 
chemical laboratory can analyze almost 
nything. Whether a concoction has 
aleohol in it, in the first place; if 0, 
how much;' whether there are any 
other nareoties in it. besides alcohol; 
what they are, and in what degree 
these are some of the points they can 
determine about a liquid under sus- 
pieton. 

Glass retorts and stills of one kind 
and another fill long racks down the 
center of the laboratory rooms. Re- 
agent bottles stock the shelves; there is 

teaming, fouming test of mysterious 


Common: had been getting away 
Sithit. ‘Thegentlemen are—ina 


anner of speaking —"punched™ 


character going on at each of the 
tables. 

‘Men and women investigators, long- 
aproned and with a detached, absorbed. 
ook on their faces, watch the steaming 
retorts—frequently pausing to with- 
draw some of the liquid and shake it up 
in test-tubes with reagents. 

‘Surprising the Moonshiner 

‘Then takes place a characteristic 
change in color, a precipitate is formed, 
or other activity occurs that the keen 
eye of the chemist can detect, and 
the inmost secrets of the liquid are 
revealed. 

Other’ tests, besides ‘those with’ re- 
agents, are made. And so it is that 
sooner or later all the unknowns in 
the suspected liquid give themselves 
away. 

Many a moonshiner has had his prod- 
‘uct subjected to more kinds of analy- 
sis and scrutiny than he ever dreamed 
men knew anything at all about before. 
Frequently he has gone behind stone 
walls for a long term because of the 
ability the testers have developed in 
ferreting out things that he had sup- 
posed were carefully camouflaged and 
hidder 

‘Many a patent medicine has come 


A collection of local-talent stills Internal 
Revenue agents have gathered from one 
place and’ another over the ‘country. 


to grief at the hands of the Internal 
Revenue Bureau, many a hair tonic, a 
vanilla or lemon extract, many an 
opium product, and all other dubious 
concoctions the minds of men ean 
think up to get around the In 


and the public opinion that has 
made the law. 
‘What then, wets, has become of 


your dream of operating a still in the 
house somewhere, and so getting around 
the constitutional amendments and 
‘other things the drys have recently put: 
‘over on you? 

Gone it is, wets, gone for good, 
Touch not, handle not, have nothing to 
do with stilla—not in these days. If 
you do, there's likely to be everything, 
from the local W. C. T. U. to one 
thousand six hundred and seventy- 
four United States marshals and Inter- 
hall Revenue agents, camping on your 
trail. 


Not a Chance 


So, with the orchestra playing soft, 
soft music, turn back through these 
pages, look for the last time at all the 
pretty stills, and—forget stills; forget 
them for good. “It's all they'l Wet you 


fiuitsd a 
Another of H.G. 

Dayton's ideas 

(1861). They 

know all about 

these things in pion] 


Kentucky 


“ Boiler-mash-it" is James Campbell's simple recipe for 


allaying the thirst’ of dry times. He 
‘thought in Rockingham, Va., as long 


frankiy avowed this was an "alcohol stil.” pendence, Kon. 


James 7. Van Ausdal, of Inde- 
- made dis. 
filled water with this (1903) 
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Men’s Lives Depend 
Those Who Make the 
The brains of the scientist, 


and the ingenuity of the 
in producing the propeller 
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ouster they a 
father the lager of iued "wood 
fr of i out 
Ahh it i to be fashioned, 

iuerpeese for n period of twenty four hows 
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Upon the Skill of 
Airplane Propeller 


the art of the wood-carver, 
mechanic—all are combined 
that drives the airplane 


epends 
shape for its efficiency 


No piano has 
‘that which is given to an air 
Dropeller by the most expensive spat var- 

‘hand polishing 


‘And now comes the mort delicate operation of 
fall—balancing the propeller. A propeller 
Wwhirls around at the Fate of about fourteen 
Hundred revolutions a minute in the sit. It 
itis unbalanced the strains to which it is 
subjected will tear it apart..‘The finished pro- 
Peller is mounted on an axle that turns in 
early frictionless bearings. ‘The blades 
‘ust balance in any horisoetal and vertical 
position, which means that the center of 
{Eravity must be in the exact center. If the 

‘ not balanced in all positions a 
Fite wood ts rubbed off here and theres 
‘Sometimes the touch of « varnish brush Is 
‘enough tocorrect the faintest perceptible error 


‘This picture summarizes the of aa 
tic propeller. "At the bottom, 1 shows the 


Getting an elephant. ready to have his skin tried on, 
la by’ fee modeled a clay with elentiog ‘accunsey 


He Stuck to One Idea 


|ARL E. Akeley took up taxidermy as a career when he was a small 

boy in Rochester, N. Y. His first position was with Ward's 
Natural Science Establishment at the princely salary of $9.50 a week. 
‘Today he is known as the man who lifted taxidermy out of the uphol- 
stery tradeand developed it into an art. He was the first to approach it 


from the standpoint of a seulptor. 


Every one of his animals is first modeled in clay, with the muscles, 
tendons, and bones carefully reproduced, so that the skin, as in the ease 
of the living animal, is drawn down over a beautifully modeled body. 


A Truck that Lifts Barrels 
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Greater Efficiency from 
the Heating Boiler 


NEW heating boiler which 

presents many interesting 
and unusual features is of the see- 
tional type and made entirely of 
cast-iron, The picture below shows 
the compactness of its design. It 
is provided with water grates which 
offer a large heating surface. 

Air for combustion is taken in 
‘at the top of the furnace, passes 
downward through the fire and the 
water grate, and becomes thor- 
‘oughly mixed with the gases gen- 
erated by the fuel in the right pro- 
portion for bringing about the most, 
nearly complete combustion. The 
‘manufacturers claim that the sup- 
ply of air can be #0 regulated as to 
make the fire practically smokeless. 

Either hard or soft coal may be 
‘burned in the heater. ‘The feed 
‘can be regulated to suit the require- 
ments of the fire, ‘The magazines 
fare large enough to hold fuel for 
from twelve to twenty hours, 


REAL labor- and money-saving device for moving barrels in 
warehouses or at freight stations is a high-wheeled hand truck 
which picks up the barrel and sets it down again, with very little 
hhelp from the workman. 
In operation, the apparatus is set 
up vertically alongside of the barrel 
to be moved, ax shown in the illus- 


‘Thi self-feding water-heater is unusually com- 
pact and embodies in the arrangement of ite 
Nrmaee many features that increase efficiency 


tration. A ‘bail pivoted near the 
handles of the truck is then slipped 
‘over the top of the barrel to hold it 
steady. ‘The barrel is released at the 
end of its journey by standing the 
truck vertically and swinging back 
the bail. ‘The latter is provided with 
slotted end members working over 
bolts in the wooden side members of 
the truck, so that the bail may be 
adjusted to fit any barrel. 

By the use of the apparatus, one 
‘man an truck more quickly and easily 
than twomen with theold-styletruck. 
Besides, with the new type of truck 
tthe load is on the truck and not on 
the man. The machine has still 
another advantage in that it elimi- 
nates the necessity for rolling heavy 
barrels, with the consequent rapid 
‘wear of the floor. 


How to Keep Cider 
ERHAPS the coming of the 
‘reat thirst inspired the 

United States Department of 
Agriculture to take up the matter 
of cider in a serious way. It has 
found a way to keep cider sweet 
indefinitely. 

First, the fresh apple juice must, 
be frozen; then the mass is 
crushed and whirled about rap- 
idly to separate the frozen water 
from the mother liquor contain 
ing the solid matter of the apple 
juice. Five gallons of cider yield 
‘one gallon of a sirup-like concen- 
trate. When you want to drink, 
all you have to do is to add 
water. 
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Why Laundering Kills Clothes 


A bit of science applied each Monday 
will add weeks to the life of your linen 


By IL. Newton Kugeimass, Professor of Chemistry, Howard College 


TRT is matter in the wrong place. 
D ‘The business of the laundress is 

to remove it. ‘The business of 
the chemist is to teli her how to do it. 
‘The life of clothes may be prolonged 
twenty-five per cent by scientific 
laundering. 

‘The laundering process is started with 
‘soaking to loosen the dirt and save rub- 
bing and thereby the goods, time, and 
energy. ‘The great mistake made is to 
begin soaking with hot water. This 
cougulates the albuminous matter and 
starch, making them stick on the eloth- 
ing with resultant blotches. Start 
with a cold-water bath, for cold water 
dissolves the starch and albuminous 
matter and gets rid of them for 


bbe a matter of indifference. Woolens 
galore have been ruined by washing 
them in naturally hard water. The 
nticky soap settles in the pores of the 
‘wool fiber and materially reduces its 
wearing qualities, For safety and 
efficiency prepare the water before 
using it for washing. Add a mini- 
mum of ammonia, borax, soda-ash, 
‘or washing soda, enough to precipitate 
the objectionable minerals. Sti, let 
the water settle, and then allow the 
clear water to flow int the washing- 
tub, 

‘With the water prepared, the next 


which invelves combined mechanical 
agitation and cleansing action of soap. 
‘To get maximum service from soap 
we must know how it works. Soap 
first dissolved in the water reacts 
chemically, giving a mild alkaline 
‘medium, "This medium’ prepares the 
way. The rest of the soap is very finely 


pat 
evenly distributed throughout the whole 
solution—all the water is soapy. Each 
soap particle is a worker—a 
turer! The more finely di 
articles and the greater the number, 


Y, 
& Crate 


Her soapsuds are cloth eaters, her bla- 
{Ing overused, the starch is full O germs; 


the more efficient the cleaning. ‘The 
beat condition is attained by slightly 
increasing the alkalinity with a mild 
alkali—soda. ‘These dirt-fightera 
work best in a moderately alkaline 
field. Since dirt is held in soiled 
goods by grease, soap cleans in two 
operations, It first. removes the 
‘grease from the materials by forming 
fan emulsion with it. ‘The dirt with- 
‘out any grease support on the clothes 
is now pulled in (absorbed) by the 
fighting soap particles. Every soap 
particle carries a dirt-lond on its 


back und keeps the grease in emulsion 
form. 

Many a laundress adds caustic soda to the soap solu- 
tion. ‘This. gives an excessive alkalinity and ruins the 
strength, color, appearance, and wear of the clothing. Then 

‘does not invariably choose the best cleaning soap. 
Tela "“neutral soap,” without free caustic, wichout fers of 
‘water-glass, rosin, 'or peroxides, adulterations that loosen, 
‘weaken, and color the texture of the fiber. Neutral soap and a 
mild alkali together give the most efficient washing medium. 
‘The deadly policy of leaving the clothes, overnight in the 
dirty soap bath “rots” them. 

Using raw bleaching powder means more harmful 
effects on the clothes than hard water and caustic 
soda combined. Treat the bleaching powder with 
soda in a separate vessel. ‘The sodium replaces the 
calcium, giving sodium hypochlorite, the bleach 
liquor, and precipitated chalk settles to the bottom and 
is rejected. The sodium hypochlorite is acted upon 
by the water, giving oxygen, enustie soda, and energy. 

‘To bleach with little injury, use the least soda in 
making up the bleach liquor, #0 as not to have lange 
alkalinity, keep the materials in the bleach a minimum 
length of time, heat the bleach bath gradually to pre- 
‘vent too rapid giving off of the oxygen, and ringe thor- 
‘oughly, else the bleach liquor will “rot” the fabries, 

Rinsing should be thorough after each operation. 
Insufficient rinsing after the first suds decreases the 
soap efficiency in the second suds; after the bleach, 
rruins the clothes; before bluing, leaves the alkalinity 
to cause uneven setting of the blue; and also leaves 
the alkainity to convert the starch into yellow de- 
composition products during ironing. 


step is the actual washing operation, 
_ 
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‘One Way of Hiding 


the Evidence 


OFS an automobile ever 

have five wheels? This 
is not a joke but a sensible 
question, which is answered 
in the picture below. The 
fear shown there certainly 
hnas five wheels, ane at each 
commer and one ina most 
lunexpected part of the car 
under the hood. 

Te needs that fifth wheel 
because it has no engine of 

own geared to the rear 
‘axle, and must therefore rely. 
fon a separate motor wheel 
{or its motion, 

‘You surely have seen bi- 
‘cycles propelled by these 
‘motor wheels, and perhaps 
you have seen small cars 
Pushed along by x motor 
Wheel behind. But the iden 
‘of concealing the wheel un- 
‘der the hood is an entirely 
now and rather clever 

Th fact, the hood hides 
most of the evidence that 
the car is not velf-sulfielent. 


An Agile Man of Straw 


TT HE old rag do has a rival 
the new straw doll. Its 
farms and legs are made of straw 
braids and its body is a contin 
tion ofits logs, with the braids le 
‘open. Just above the place 
where ‘the arms join the 
body, a cord. i wound 
‘around and tied. That is 
his neck. 

Eyes, ‘nose, and mouth 
fare painted in their proper 


farms and legs about in va 
ious positions to suit your- 
well, 

This straw doll plays 


while he dances; he hotds in 
hhis hands a small accordion 
made of paper. 

Given a few wisps of traw 
and some paper, anybody 
who is clever with his fingers 

‘ould make a whole group of 
character dolls. In fact, 
the idea looks encouraging as 
fan entertainment for con 
vvalescents from measles and 
‘other youthful illnesses. 


A Ship-Shape Dining-Room 


A SHIP on. the rocks usually 
means tragedy, but not s0 
the ship shown here. it was built on 
the rock by a restaurateur, and its 
deck is a dining-room. To’ board it 
‘you cross a regular gang-plank. If 
You would like to dine at sea but are 
afraid of seasickness, you will find 
this ship always calm, regardless of 
‘what the sea below ie'doing. That 
tea, by the way, is the Mediterranean, 
fand the ship is located at Nice. 


Copia, Keystone Photo Nema 
“ 


Now Here Is a Real 
American Team 


10 most of us the buffalo 

is a wild and woolly 
animal caged up in the 200 
and coming originally from 
the wild and woolly, West 
‘A tame and gentle buffalo 
is a thing quite outside of 
our experience. 

‘And yet, they have been 
tamed — Have even been 
teed instead of horses to 
draw wagons in some parts 
of the West. 

In tke picture below you 
see a bulfalo team hitched 
up to a bugxy, ready to 
take their master out for 
‘hin morning ride. It is his 
cestom to drive the team 
daily to the village to get the 
‘mail und do the marketing. 

‘The villagers are used to 
‘seeing. the buffaloes trot up 
—yes, they do trot, after & 
foshion—and stand ‘outside 
8 shop. 

In days_gone by buffalo 
teams were commonly used, 
bbut today, since buffaloes 
fare very searce, a team of 
‘them is very seldom seen, 


Blindfolded Musicians 


HY does this Japanese 

street player hide 
hia head while ‘he plays? Tx 
it due to excessive bashfulnes? 
‘The basket mutt be most un 
comfortable. Tt cuts off the 
alr supply almost entirely, and 
yet it is a wind instrument 
artist is playing! 

The name of thie musical in- 
strument, which is very ancient, 
fe shakupachi. It is somewhat 
like a ute, but ft is much more 
Cifficult to’ coax a tune trom it 
In fact, the exaet technique is 
kept secret between teacher and 
bile, having been handed down 
from an old hermit who. dis- 
covered the art. Perhaps that is 
why the players cover their 
heads. ‘They don’t want. the 
passer-by to solve the mystery 
Of their music. 

The blinefolded_ musician is 
reminiscent of the English mum= 
rmers, who in the holiday season 
dligguised themselves and went 
from house to house to enter 
tain their friends. 


February, 1920 


A Windmill on Top of a 
‘Tree-Stump 
WESTERN rancher was 
cutting down the giant 
fir toes on his land; one alone 
tras eft, Asanon ase finished 
the Job he Inten ded to bulld a 
windmill.” And then the Kea 
curred’ to him that be might 
tse this last ee us x base for 
his windell, “He chopped i of 
fey feet from the ground, 
J ribpe theta stamp ots 
branches, and: shaved off the 
Dare, A ladder wasralsed along 
the side and on 
the top a plate 
form. was ‘co 
structed, with 
the whed rigged 


above it. Pipe 
connections 
were made to 


the storage 
tanle located on 
giant 


stump, 


W' 


and. carried 


jumped. 


Bolshevism by the Car-Load 


BOLSHEVIK propaganda here's the way it is spread In 
Russia. A freight-ear is loaded with Bolshevik pamphlets 
fand books und a few Bolshevists thrown in. On the outside of the 
ar the Bolahevile platform is painted in large letters, A train of 
those cars starts out, and one car is dropped at each town, where it 
stays for several weeks, 

‘As the curious inhabitants gather around, the Bolshevists within 
the car hand out pamphlets and leaflets ofall descriptions, with the 
{dea of stimulating @ taste for more. Then, when the villagers 
return, fired with a zeal for learning, text-books are displayed. After 
some question-answering and a good deal of parleying the books are 
ought. ‘Thus the Bolahevists make money, and at the same time 
‘they add new Bolshevists to their ranks. 


Caught as He Jumped 


N directly above the spot 


where the Queen Dowager 

Alexandra of England was standing, 

Profesor Newell jumped out of an 

airplane f 
io, he didn’t | 


be wore a. parachut 


several feet away from 
er neat ty snapped 
ture above just after Profesor 


Where Lightning Struck 
Three Times 


HAT comfortable little 
thought about “lightning 
never striking twice in the same 
lace” has all gone glimmering 
to the scrap-heap. ‘The belfty 
(of the Congregational Church of 
Poughkeepsie, N. Y., did it. 
\\ ‘This long-suffering’ chureh hes 
| been struck three times: in the 
) summer of 1872, in 1914, and 
|) sgain in 1918. ‘The prosence or 
‘absence of 
lightning- 
rois seems 
to make no 
diference, 
‘The church 
Ihas recently 
been rebuilt 
for the third 
hme. 


A Coal-Mine Worked by Hand 


[E221 pzmpathiae with those who et the coal out of the ground, 

Put at the head of your list the Chinese miners, ‘They have no 
machinery to help them and must work their mines entirely by 
hhand. ‘There are no elevators to carry them down into the mines, 
‘0 they climb up and down, aided by a wooden ladder that is laid 
flat on the ground. 

Below you see a Chinese miner climbing out of a coal-mine and 
carrying behind him a great chunk of lignite. Tn spite of the primt- 
tive methods used in this ming, i i aid to produce large quanti- 
ties of coal. 

‘The mine is located near Peking, in the province of Shansi, 
where, it is estimated, there is enough coal to last the world for 
several thousand years at the present rate of consumption, 


Should the dirigible be forced to make a landing on the water, this small collap- 
sible lifeboat can be blown up in three minutes; it will support fifty people 


A Life-Boat for the Sea-Going Dirigible 


 (CXO for a ride in one of our airplanes—price only $15; this in- 
cludes life insurance.” 
7¢ last two words of that advertisement—life insurance—sug- 
gest why flying has not become a popular sport. It is too 
‘dangerous for the average man to enjoy. 
Germany contemplates starting dirigible air service to foreign 


ports, and she offers, as an inducement to the timid, the collapsible 
boat shown above. 


Popular Science Monthly 


Can Wood Be Used for 
Airplane Wings? 
N airplane’s wings must be 
tough and light. Varnished 
finen has filled the bill heretofore, 
but today the Government Forest 
Products Laboratory is experiment- 
ing with plywood—thin sheets of 
wood placed one on top of another 
‘with the grain crossing alternately, 
slued, and then dried under pressure. 
Plywood is light enough; but is 
{| it tough enough? The test con- 
sists in dropping a heavy metal 
ball from varying heights on to 
three layers of plywood, each 
layer one one hundred and 
fiftieth of an inch thick. 
‘This will be continued 
‘until the toughest 
type of plywood 
has been dis- 


‘When this boat is blown up it will support fifty people, Electric Hoists for Lighters 


‘even though it holds but about ten; the other forty must 


float in the water and cling to it. When the air is released PS2ee map tet sen te ol-hioned donkey 


it may be folded up to fit in a very small space. It takes 


‘engines and clumsy winches that used to clutter the 


ut three minutes to blow the boat up. Our picture shows jim _ er 
the boat just after it was launched from the dirgible In With'an fnerease of about fits percent in aceney, 


& ‘test that took place on the Muggelsee Lake near ‘The steam plant for driving the generators and the 


Berlin. 


Acetylene as a Substitute 
for Gasoline 


HERE hydro-electric power 

for making ealeium carbide 
fon a large seale is abundant, as 
for instance in Switzerland and 
the United States, acetylene may 
be substituted for gasoline in 
automobile and power-boat en- 
ines. 

Careful investigations show 
that by diluting the acetylene 
with from twenty to twenty-five 
per cent of alcohol, gasoline, light 
tar oils, naphthalene, or a mixture 
of light tar oil and alcohol in equal 
parts, the explosive power of acet- 
ylene is sufficiently diminished, 
and if enough air is admitted to the 
carburetor, the clogging of the 
engine by unconsumed carbon can 
bbe prevented. 

‘The acetylene, obtained from a 
solution in’ acetone, may be ear- 
ied under pressure in iron eylin- 
ders. 


motors ia below deck. ‘The motora are of the 
irect-current erane type, are entirely enclosed, 


are equipped with magnetic brakes, 
h motor is eared directly to its 
winch, and the winches are arranged 
in two rows, one above the other. 
‘The switches for controlling the 
hoisting apparatus are located in 


that the pilot can control the 
hoists from any point where 
he can obtain the best view 
of the operations, 

‘The controllers do not con- 
trol the motors directly, but 
operate a series of magnetically 
actuated switches mounted be- 
low deck which make the actual 
connections. 

‘When the pilot turns the 
master switch to the speed re- 
quired, the magnetic switches 
close in the proper order and 
at a rate that will prevent 
the burning out of the mo- 
tor while giving the maximum 
speed that is consistent with 
safety. 
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Making Safes Safe 


Thereby causing an old art 
to become almost extinct 


By P. Schwarzbach 


JEMEMBER Jimmy Valentine, the 
tender-hearted, nimble-fingered 
safe-cracker? Had he existed to- 

day, chances are he would never have 
become famous, but would have been, 
nabbed on his first job. For invention 
‘has helped to make safes safe. 

‘Let us suppose that Jimmy comes to 
life and decides to try his hand at = 
Targe safe of large content. He ap- 
proaches stealthily, and discovers wires, 
that indicate the presence of an alarm 
system; if he has had no experience with 
‘wires he may decide to cut or ground 
them. 

In the first case he releases a relay 
by destroying the line current, and 
in the second he energizes another by 
inereasing the current. In either case 
hho unwittingly sounds the alarm, 

“'Ten years of hard labor,” says the 
judge a few weeks later. 

Suppose he ignores the wires 
and boldly forces the door of the 
room in which the safe is lo- 
cated? Again a relay is released 
and the alarm sounds in the cen: 
tral office. Or should he try the 
window, either by opening it or 
smashing the glass, the result 
will be the same. Raising the 
window trips a spring that 
breaks the circuit, and smashing 
the glass severs ‘a tinfoil strip 
that is also an important part of 
the eireuit. 


The Central Burglar Alarm 

‘This complicated system of 
circuits and switches is known as 
the ‘central burglar-alarm sys- 
tem"—nor does it stop at the 
windows and doors. Suppose 
Jimmy should miraculously get 
inside the room without dis- 
turbing the switches? He ap- 
proaches the safe and kneels 
down before 

Foiled again! ‘There is an- 
other cireuit-breaker under the 
rug that will quickly report to 


hole in the safe, a resistance wire 
within is either cut or fused, and 
the alarm sounds once more. 


A Safe that Whirls 

And now for another safe safe, in- 
vented by Patrick Meehan, of Brooklyn, 
New York, that is known as the whirl. 
ing safe. When the owner of the safe 
decides to close up for the night, he 
starts a motor located beneath his safe 
and below the floor. The safe, which 
‘stands in the corner of the room, starts 
whirling, and at each revolution a light 
flashes and a bell rings. 

Jimmy decides to try his luck at it. 
He stands watching it for quite a while; 
there is no one passing by outside. The 
safe is whirling too fast for him to try 
his hand at the combination; it is lo- 
cated in the corner close to the wall and 


there is no chance of his hanging on 
while it whirls—he would be knocked 
off and thrown down violently. 

‘There are just two possibilities: he 
ean stop the motor or climb to the top 
of the safe and drill through it, But, 
if he stops the motor, the light that 
flashes and the bell that rings at, each 
revolution will stop too, and the 
neighbors will know that something is 
‘wrong. 

‘Jimmy figures that his best plan is to 
rill through the top. He climbs up the 
frail latticework behind the safe and 
breaks away the part that covers the 
top of the sale. 

Clang! A loud alarm rings throug! 
out the building. Jimmy jumps 
down, and flees just in time to save 
himself from another ten years in 
prison. 


‘The breaking of the lat- 
ticework caused the alarm to 
sound. As Jimmy thinks it 
over he is sorry that he didn't 
risk stopping the motor, in- 
stead. But if he had the 
result would have been the 
same; for the whirling safe is 
equipped with a second alarm 
‘that automatically sounds when 
the supply of current is tam- 
ered with. 


Helping Out the Watchman 

One of the oldest, simplest, 
and best methods of guarding 
safe is to have a watchman keep 
a constant eye on it. But sup- 
pose the watchman should be 
called away for a short while? 
‘Well, there has been invented a 
safe-protector that will guard 
tthe safe while he's gone. It was 
invented by George C. Smith, of 
Cambridge, Mass. 

‘The watchman estimates the 
amount of time he will be gone 
and the hour at which he will 
return. He then sets an indi- 
ator at the time he expects to 


headquarters. light and bell will top too.” What ie It for return, adjusts a weight at- 
‘And the last circuit-breaker is _—Bim?_He might climb the Intticework behiad the tached 40 the clock, and goes 
in the safe itself: when the bur- fhe Dare thet cree Ge eee "y cout, quietly shutting the door 


glar starts to deill or melt a 


after him. 


‘Trapped! As the burglar crosses 
the tom the safe drops. trough 
the oor. . Fearing a” trap, be 
rnishes back to. the door to get 


fll this happen? 


"The openin 
‘door forces a. projection in 
front ‘of the door down into: the 
Moor; & series of levers does the rest 


‘The weight causes a projec- 
tion behind the door to rise uj 
when the door iy shut. If n 
burglar tries to force the door, 
the projection will hold its’ raised 
position until the hour at which the 
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But suppose Jimmy should try his Iuek in’ the mean 

time? He opens the door cautiously, and the raised 

projection in front of ft i foreed down, When be 

is half way across the room the safe suddenly drops 
through the floor! 


‘Jimmy realizes almost at once that he is in some kind 
of trap, and rushes back to the door. But by the time 
he gets 2 second outside door has swung shut, 


and he is neat) aught. 
All ke ean do is jump down after the safe and sit on the 
edge until the police come to take him away, 


What It Was that Happened 

A series of levers caused. the safe to drop when the 
projection was foreed down, which in turn swung: the 
trap-loor shut. ‘The inventor suggests that the safe be 

‘made to fall on cushions, 50 
that it won't be damaged by 
‘its drop through space, 

But why endunger the safe 
and perhaps the lives of the 
police who come to get the 
burglar, argues one inventor? 
It is not necessary, says he, 
‘According to his plan 
knock out the burglar before 
you go after him. As the bur- 
ilar opens the door of the safe 
& small hammer drops down 
and breaks a bottle containing 
strong chemicals, the fumes 
‘of which will promptly knock 
the burglar out and keep him 
unconscious for several hours. 


‘i In the meantime you cart his 
stool, encanto es 


out 
Indicator is set. At that time a Beare os ems to the police 
shifting of weights will eause the Unconscious "When he rings Spes station. 


projection to drop back beneath the 
floor level, and the watchman may 
‘enter without having anything unusual 
happen. 


If these different inventions 
are put into effect, safe-break- 
‘ers will be forced to go into 
the second-story business. 


Turn the Switch and Heat Your Bath 


PARTMENT dwellers in big cities, accustomed to hot 
‘and cold water, electric lights, gas ranges, and other 
‘modern conveniences, sometimes forget how much comfort 
these conveniences mean to them and how much less for- 
‘tunate are people who live in the country, where condi- 
tions are comparatively primitive. 

Often it is necessary, under these 
conditions, to pump the water at a 
pump in the yard, heat it in a kettle 
oF pan on the kitchen range, and pour 
it into the tub, continuing this pro- 
cedure until there is water enough 
for your bath. 

How often would you be inclined 
to bathe if you were compelled 
to do all this preparatory work 
every time? 

The difficulties are not quite 0 
treat where electric current is avail- 
able. Farmers whose houses are 
lighted with electricity may enjoy the 
luxury of a hot bath without much 
trouble if they provide themselves 
with electric heaters. One of the sim- 
plest electric heaters in the: market is 
that shown in the accompanying 
picture. 

‘Three carbon electrodes, in the form 
of rectangular plates, are bolted to- 
gether in a parallel position, about 
three quarters of an inch apart, by 


‘means of an insulated bolt. ‘They are'suspended by conduct- 
ing rods from an insulating bar and have at their upper 
fends connecting posts, to which the electric wires are 
attached. 

If the carbon plates are submerged in the water and the 

electric current is turned on, the water 
in the bath-tub will quickly be heated, 
If one of the two outer electrodes is, 
cut out, the intensity of the current 
will be’ reduced to fifty per cent; if 
the middle electrode is disconnected, 
tothirty per cent of its initial power. 

‘With a current of 220 volts and from 
20 to 84 amperes, 250 quarts of water 
‘may be heated to bath temperature in 
about an hour. 

‘The same principle is employed in 
2 can for heating water, coffee, or other 
liquids, The electrodes are in the 
form of concentrically placed cylindri- 

al rings, ‘The 
heater — requires 
a current of 220 


cr liquid, poured 
in through the 
tubulature near 
the bottom, in a 
few moments. 
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‘ORE and more are concrete roads 
being built,and with them come 
new steel forms of many kinds for sup- 
porting the conerete while the roads 
fare under construction. ‘The pictures 
above show two different kinds of 
steel rails that are being used by a 
large road construction company. 
‘The simpler of 
the two, thesin- 
slerail,haswhat 
is known as a 
slip - joint con- 
nection for join- 
ing rail to rail. 


loaded shell 
this proves to 
be true. 

Do you know 
why the grooves 
are made in the 
cap? No? If 
they weren't 
there the paper 
tube would 
t off” from the brass cap. 

‘When smokeless powder first came 
into use for shotgun shells there was 
endless trouble on this account. At 
the moment of explosion, the expand- 
ing gases jammed the cardboard against 
the sides of the barrel, while the brass 
cap was forced back against the breech 
bolt, thus tearing the paper tube and 
the brass eap apart. 

Finally it occurred to one of the big 
manufacturers to stamp grooves in the 
tides of the brass eap to allow it to 
lengthen slightly without separating 
from the paper tube. This was-done, 
and the cutting off ceased. ‘The illus- 
tration gives an excellent idea of the i 
crease inlength of ashellafterbeing fired. 


HIR-R-RI 

you reload, your eye falls on an empty shell 
and it occurs to you that the grooves in the bras cap 
‘seem to be rather flattened out. On comparison with 


At one end of each rail there is a metal 
projection held in place by a steel strip 
that is riveted to the top and bottom 
flanges of the rail. At the other end 
there is a groove into which the neigh- 
boring projection fits. ‘The steel strips 
that form the groove and the other steel 
strip that holds the projection of the 
near-by rail in place, extend beyond the 
‘edges of the flanges and have holes in 
them to receive the stakes that fasten 
the rails to the ground. ‘The rails are 
kept in place until the road is finished 
‘and the conerete has hardened. Then 
they are removed and used over again. 


The Reason Why Shotgun Shells 


Are Grooved 


Bang! Bang! Missed again. As 


above is finissed and the rails will soon be removed 


Rails that Help Make Concrete Roads 


‘The double rail is used when a curb 
is to be built. ‘The taller rail is bolted 
to the ground and the shorter one hangs: 
from a “‘spacer" that connects the two, 
‘The spacer has a bolt-hole in one end 
and two grooves in the other end. A 
bolt is run through the hole in the spacer 
and through a hole in the suspended 
ail. One of the grooves in the other 
nd of the spacer is bolted to the large 


‘When the curb is finished the sus 
pended rail is removed first. This is done 
simply by unbolting the groove in the 
spacerand lifting spacer and rail together. 


Here’s the Way We 
Wash Our Rugs 
'TTH hands clasped before her, the 
lady in the picture below and at 
the left leans over the machine on the 
floor, a joyful smile flooding her 
face. 


‘You really can’t blame her, for, right 
before her eyes, her dirty ‘carpet. is 
being washed as if by magic. 

‘An electric machine, which looks 
like a vacuum cleaner Inden down with 
milk-cans, is doing the work. ‘The cans 
contain, not milk, but soapsuds that 
are fed’ to a pair of rotating rubber 
brushes below. 

The rubber that is used in these 
brushes is soft and in consequence they 
penetrate the nap of the carpet to its 
very roots. 

‘The soap compound contains no 
harmful chemicals or animal fats. It 
is made, according to a strict formula, 
from vegetable oil. Besides lengthen- 
ing its life, this gives the carpet a fresh, 
sweet smell. 

The brushes rotate at a rate of five. 
hundred revolutions a minute and 
scrub a rug much more quickly 
than the human hand could possibly 
do it. Besides, the job is not a dirty 
one—note the clean white jacket on 
the man who is pushing the machine 
around. 
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Cleaning Up After the A. E. F. 


‘All ready for the so-called two-mltion-dollar airplane fire that aroused 49 mach comment in this country; 
3 Tumor hed it that the government simply gathered. tagether moat of the a in France, removed 
bth the engines, extravagently burned what was left. But the gove ells a different tale 


‘Here you see, some of the burning airplanes that were be sold or used were destroyed in this bonfire, and that the 
‘Purpose fired inthe general cleaning-up process in France. financial loss was not very great. "There isa law that 
government says that only those parts that could not prevents the government from giving anything” away. 
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When the Human Herd Stampedes 


ae 


por 


Tf you are skilful with « 
and bu 


‘The crowd: punchers circle the mob, 
ab in each ‘hand, 

ier clubs just 

touch fumber ot men 
tan close in on a large ‘crowd 


‘An airplane body 
combined sith 
2 hy 


mike » boot cap. 
abe of high speed 


facts as a radder 


Out of the Air into the Sea 


HEN an airplane's flying days are over and it 

is pronounced unfit for service, must it die in the 
serap-heap? Not necessarily; it can shed its wings 
and become a boat without much trouble, All it 
needa is a cast-off pontoon of a hydro-airplane on 
which its bow end is pivoted. 

Such a boat is shown in the pictures above. ‘The propeller, 
body, engine, and tail eame from an airplane, the pontoon 
from’a hydro-airplane. ‘The tail i used as a rudder and is 
controlled by wires leading to the cockpit. With its 
hundred-and-fifty-horsepower motor it ean travel at a speed 
of fifty-five miles an hour. 

On account of its aerial propeller it is able to run in shal- 
low, weedy water where an ordinary motor-boat would be- 
come badly entangled. 


How Fast Does a Bird Fly? 


CENTLY an English naturalist rigged up screens of 
very fine silk and wire threads, and with this contri 

‘vance he was able to record the speed of birds flying through 

the screens in exactly the 

same way that the speed of 

a bullet is measured, 

He found that blue rock 
pigeons did from twenty-six 
to thirty-three miles an hour, 
the speed varying in indi- 
viduals; that English pheas- 
ants at their best did thirty- 
three and eight tenths miles 
an hour; and that the 
English ‘partridge's speed 
ranged from twenty-six to 
thirty-four miles an hour. 

Carrier pigeons timed in 
long-distance races have 
been found to range in 
speed all the way from fifteen 
miles to fifty-five miles an 
hour. ‘The average speed of 
the carrier pigeon has been 
estimated to be thirty-five 
‘miles an hour. 
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The House of Straw and Clay 


ERLIN and New York have one thing in common— 

the lack of proper housing facilities for their thou- 
sands of workers. New York's excuse is, chiefly, high cost 
of labor and material: Berlin's excuse seems to be lack of 
material. 

‘And the outcome? Berlin is using new and different 
materials. Below you see a house of clay and straw under 
construction. It is one of many such houses that are 
springing up in the suburbs of Berlin. 

Clay with bits of straw sticking out is not a pretty 
sight; but if it keeps the cold out in winter, it will be 
found worthy. ‘The straw helps the clay adhere. 


An Electric Divining-Rod 

NEW electrical divining-rod, if we may use the term. 

for locating buried iron, has been invented by a 
French scientist. Its object is to discover unexploded shells 
buried in the fede of Flanders, that constitute'n source of 
anger to agvioaeariets. 

‘The apparatus, with slight modifications, is also serving 
Industry? for {€' lo now’ being. used to" locate buried 
water-pipes and valves. 

‘The working of the Hughes induction balance, as it is 
called, depends upon the strength of the current in two in- 
duction coils remaining equal, or balanced. The coils are 
‘situated as shown in the picture, one in each of the rings that 
‘You see resting on the ground. ‘They are both supplied with 
alternating current from the same source, and consequently 
both carry exactly the same 
amount of current. io the 
ordinary ‘way. "While. the 
current remains balanced in 
this way there is no sound 
to be heard in the telephone 
receiver that the operator is 
using. 

‘When, however, a piece of 
iron is brought into the 
vicinity of either coil, the 
balance is upset, and nds 
may be plainly heard in the 
reoaiver 

By toving the ‘balance 
about and noting the 
strength of the sounds, the 
exact location of the buried 
iron can be determined, 

Thus has science, insti- 
gated by the war, brought 
the immemorial hazel-twig 
‘divining-rod up to date, 
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machine-shop, “here's a power unit that will work 
all the old hand threaders—no alterations, either 
the job in just one eighth of the time it takes us to do it 


He indieated a one and one half horsepower electric 
motor that he was trundling along. It is a macl 
‘was specially designed to be moved about to any place at 
which its services are required, and, although it we 

it is so nicely balanced that on 


over two hundred pound: 
man can handle it with ease. 


‘The motor is controlled with a simple switch, 
two-speed gear, ‘The speed is changed by merely pushing in 


or pulling out a knob. 


No universal joints or chains, or other cumbrous 
mechanism are used, for any differences In 
distance are taken up by simply running the unit back~ 


ward or forward on 
its wheels. 

Existing hand tools 
do not have to be 
changed in any wi 
for use with this new 
drive. It is just a 
strong, adaptable, con~ 
venient right arm 
of metal. 


-. 


‘This portable 
‘motor will operate 
existing. band 
fools, no changes 
Being necessary 


The Metamorphosis of 2 
Pair of Suspenders 


|HE comfort of suspenders and the 

beauty of a belt—how can youcom- 
bine these two so that the fat man 
in the office may take off his coat 
in hot weather? A Canadian manu- 
facturer has solved the problem by 
making suspenders that may be quickly 
and easily turned into a kind of double 
belt, 

‘The three sets of fasteners that are 
‘attached to the suspenders are un 
buckled when the suspenders are to be 
transformed. You tuck the fasteners 
carefully in your pocket, so they won't 
get lost, and wrap the remainder 
around your waist. ‘The buckles that 
‘once held the fasteners are now brought 
together, buckled —and your suspenders 
have become a belt. ‘The most satis- 
factory material is rubber webbing 
though leather is also used. 

Our illustration shows an erstwhile 
belt on its way back to suspenderdom. 
‘The last pair of fasteners are being 
clipped into place. 


and do 


nd has a 


height or 
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‘The man who appears to be peering through a telescope 
ie really looking to find out how hot the furnace is 


You detach the fasteners on these sus 


erm andthe suspenders re then 
‘armed into belt, buckled wth the soe 
buckles tha originally eld the fasteners 


How Hot is the Furnace? 
Ask the Pyrometer 


HE electric furnace is the magic 
crucible in which modem alchern- 
ists perform their wonders. ‘The one 
shown in the picture above is of the 
“tube” typ 
Tt is often necessary to know 
the temperature of the contents of 
the furnace, and for this purpose an 
instrument called an op vrometer 
is used, ‘That is what the man sitting 
down is using. He is looking at a 
brightly glowing, or incandescent, body. 
inside the furnace. ‘The instrument 
measures the light that the incandes 
cent object gives off, which varies with 


the temperature, By making a certain 
calculation he is then able to determine 
the temperature of the 


furnac 


He Is Called Cho-Cho 
the Health Clown 


“ TF you want to be healthy, eat plenty 

of carrots, spinach, asparagus, and 
lettuce.” Your pale, ' thin, anemic, 
cranky school-teacher told 'you that 
many years ago and, as usual, you paid 
no atten ion to her. But if a clown had 
danced into your class-room, carrying 
on his arm a basket of vegetables 
which he placed on the desk, and had 
taken out of it a carrot, some spinach, 
asparagus, and lettuce, you would have 
been allattention. And if after cracking 
jokes and making faces he had extolled 
the virtues of the carrots, you would 
hhave run home from school and de- 
manded carrots for dinner. 

‘The tale of the clown is not a wild 
@ream. His name is Cho-Cho and he 
knows what he is talking about for 
he has spent years in studying the 
laws of health, 

By his anties and games he impresses 
on the children the proper things to 
‘eat and drink, how often to bathe, and 
how to :leep and play. 


= - 
‘This little stove will heat water or mille and 


canbe. taken apart and carried in your 
‘pocket or your grip with no danger of leaking 


Slip a Stove in Your Pocket 


OOK at the pictures, Just a nurse and a spirit 
stove? wut this stove will burn liquid 
fuel without any danger of explosion, and ean be 
carried in your bag or pocket without leaking. 
‘There are only three parts: the reservoir, 
which carries a tin collar, the burner, and the boiling- 
pan, The burner is interesting because it does not 
burn from an ordinary eotton wick. ‘The wick is flattened 
out at the top, and is brought into contact with an 
asbestos pad. ‘The spirit soaks into the pad by capillary 
attraction, and a large indestructible burner is thus 
formed. ‘The flame will boil water in a few minutes. 


‘An Oak Tree for a Derrick Mast 


“QAAY, what's the boss looking 

ai?” remarked one of the 
construction men who were erect~ 
ing a eotton-mill up in New 
Hampshire, "He's been standing 
there chewing his stogie and star- 
Ing at that oak tree for the last 
ten minutes.” 

‘Next day they found out the 
trend of the “supe’s” thoughts 
when he announced that the oak 
tree was to form the mast for a 
derrick. 

‘The mill was builtin the center 
of an oak, grove, and several 
of the treas had been left standing 
immediately outside the walls, 
Tt had oceurred to the job super- 
{ntendent that it would be a waste 
of time and money to erect masts 
{or the construction derrick when 
a natural mast was already, 
at hand. 

‘The boom of the derrick was 
secured to one of the sturdy 
branches with large timbers and 
heavy bolts, and the winding 
machinery was setup. in a 
convenient position among the 
trees. 

'No real damage was done to the 
grove, as the trees used had to 
come down in any event for the 
sake of light. 


Come down dayway in order to let in the light 
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Another Motor Bicycle 


VERY morning Mr. ‘Tyvald Christensen, of Staten 

Island, N. Y., motors down the street on his bicycle, 
‘There's nothing unusual about a motor-driven bicycle, but 
this one of Mr. Christensen’s is different from all others. He 
made it himself. 

‘The motor does not trot along beside the rear wheel, but 
isneatly tucked in between pedals and saddle. 

‘There are three great differences between this motor and 
the usual bicyele motor. It has a clutch; the magneto or 
current generator is run separately; and the muller was 

removed from its place 
in front of the cylinder 
and placed underneath 
the crank-ease. 

What are the advan- 
tages of these changes? 
‘The clutch-and-chain 
drive gives the bieyele 
a smooth start. Run- 
ning the generator sep- 
rately obviates jerks 
‘and strains, ‘The new 
Position of the muffler 
gives the cylinder free 
circulation of air. 


‘Toremoveabutton you slip itinto 
‘the slotted base of ie tateen 
remover and prem onthe bandos 


Button, Button, Off 
with the Button 


LIP, clip! Off come the shoo 
buttonsone after another. In 
less than a minute you can strip a 
pair of shoes if you use the button- 
remover invented. by John Bald- 
‘win, of Grand Rapids, Mich. You 
slip ‘the button into a slot in the 
base of the device and press the 
handles together. Off comes the 
button, and with it the metal 
fastener that held it to the shoe— 
and the shoe is not torn. 

The slotted base is made in two 
layers—the upper one being part 
of the upper handle and the 
lower one part of the lower 
hhandle. When you press the 
hhandles together the base parts, 
jaw-fashion. The top jaw pulls 
the button ‘and fastener upward 
and the lower jaw tends to 
flatten out the fastener so that it 
will open up and slip. through 
the holes. 
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Carrying Milk in Tanks instead of Cans 


Perhaps this will put an end to the 
constantly rising price of milk 


By Joseph Brinker 


TD*it ever occur to you that the 

cost of milk delivery is app:oxi- 
mately twelve per cent of the 

‘cout of that milk to the final consumer? 
‘Milk is one of our basie food products. 
Its price is steadily rising higher and 


higher, and with it the high cost of 
living. The farmer blames the distrib- 
uter and the tributer blames the 
farmer; meanwhile the price of milk 
continues to rise. 

‘The cost of milk delivery may be 
divided into four pat First, there 
is the cost of the haul from the farm 
to the railroad; second, the hat 
the eity depot by train; third, the haul 
from the railroad depot at the dest 
nation end to the city pasteurizing plant; 
and, fourth, the final delivery to the 
housewife. In the final delivery to the 
housewife, it is, of course, impossible 
to make the deliveries in bulk because 
the milk is bought in quarts. But in 
the other three phases of delivery it is 
‘entirely practicable to deliver in bulk 
Instead of in small quantities. 

‘Under the present scheme of milk 
distribution the farmer pours his milk 
into ten-gallon cans and hauls it or has 
it hauled to the nearest railroad to 
‘meet the milk train going to the nearest 
large city. It still remains in the 
ten-gallon can while in the refrigerator 
ear, and when it is taken off and 
‘again hauled to the city pasteurizing 
plant. 

Repeated Handling Adds to Cost 

‘This means four separate handlings 
from the time the milk leaves the farm 
until it arrives at the pasteurizing plant. 
First, the farmer puts it into a ten- 
gallon can; second, the man who hauls 
it to the railroad siding unloads it into 
the milk-car; the third handling is 
the unloading from the freight-car to 


Why. 
Jem trouble and expense in tanks like these? ‘The tanks 
are lined with glam, so that the mile never comes in 
contact with the steel outer shell, and the tanks 
‘may be cleaned as thoroughly as’ the glass bottle 


‘milk in cans, when it ean be carried with 


thetruck to carry it to the pasteurizing 
plant; and the fourth, the unloading at 
the plant. 

Now, it isa fairlaw of transportation 
that any kind of goods ean be moved 
more cheaply in large units than in 
‘small ones. Furthermore, this principle 
has been put into practice to an extent 
that, though comparatively small, ix 
ssuficient to indicate the possibilities of 
revolutionizing the entire system of 
milk transportation. 

The Tank Can Be Put on a Track 

This change will come about through 
the use of tanks carrying from five 
hundred to one thousand gallons of 
milk at a time. It seems patent that 
the cost of handling a gallon of milk 
{in thousand-gallon lots would be less 
than handling it in ten-gallon cans. 

The first place where tanks of large 
capacity ean be employed instead of 
ten-gallon cans, without any consider- 
able change in the existing equipment, 
fs in the collection of milk from the 
farms and its transference from dairies 
to condenseries or the like, when no 
railroad haul is involved. In this class 
of work it is necessary simply to mount 
a mill-tank on a motor-truck, and the 
truck will do the rest. A truck equipped. 
with such a tank is shown in the illus- 
tration above. 

“Milk concerns have not followed this 
plan before because they were afraid 
that carrying milk in tanks might lead 
to contamination eaused by the contact 
of mil with metal, ‘There is no longer 
any ground for such fears, fo 
saen ta the picture Bned vite glow 
and none of the fluid ever comes into 
contact with the steel outer shell. 
Furthermore, the tank may be kept 
scrupulously’ clean, for it_may be 
flushed with hot water or disinfected 

a 


with live steam in the same manner aa 
are the glass quart bottles now. 

This tank has a capacity of five 
hundred gallons. It is made of steel, 
lined throughout with a thick glass 
enamel, This enamel is fused into the 
body of the steel itself at a tremendous 
temperature, so that the finished mater= 
ial combines the strength and resistivity 
of steel with the easy cleaning qualities 
of glass. The glass lining extends over 
the flanges and to the outer edges of the 
filling man-holes at the top, so that at 
no time is the milk in contact with t! 
metal. The tank is held firmly in place, 
0 that the glass enamel will not be 
cracked while the truck is in motion. 

‘Many such tanks as that shown are 
now in use to haul eream from the dairy 
to the ereamery and to haul milk from 
the dairy to the bottling plant or con- 
densery. 

And Why Not a Tank-Car? 

‘There is no reason why the same idea 
cannot be applied to railway transpor- 
tation as well as to motor-trucks. We 
have oil-tanks and chemical-tanks on 
railroad cars. Why not milk-tanks? In 
fact, Mr. F. T. Craft, a milk dealer of 
New York, in testifying before a 
‘commission inquiring into the high cost 
of milk in that state, predicted that a 
combination motor-truck and railway 
car tank service for handling milk in 
bulk would revolutionize the entire 
present scheme of milk transportation 
and would be one of the big fuctors 
in reducing the cost of milk to the final 

By the use of tank-trucks in the 

the and 


railroad depot to the pasteurizing plant, 
milk handling could be put on a bulk 
basis. 
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Welding Tracks with a Steel Rod 


LINK, clink, elink—every time the wheels of your train 

cross a rail-joint you hear that clink. Ifyou have noth- 
ing else to do you take out your watch, note the time between 
clinks and figure the speed of your train. But you won't be 
able to do it long, for they have taken to welding rail joints 
instead of leaving them open, thus safeguarding the lives of 
rails, wheels, and passengers. 

‘Anew welding machine and the welder are shown herewith 
at work. ‘The machine is simply a cast-iron res'stance-box 
having an automatic throw-out switch and a circuit-breaker 
that will shut off the current when the machine becomes 
‘overloaded. The steel rails are 


‘the spokes on a disk that revolves with the motor, 


observing 
Uhrough silts in'a hood mounted on a vibrating tuning fork 


What Is Its Speed? 


HEN another train is running beside the fs 
train you are riding in at the same rate of 
speed, you have the sensation of standing still. 
‘This principle is used in one of the tests held 
by the “Mamachusets Ingtute of Pata 
‘Technology for determining the rate o welds the sec! rails with a steel rod_ that he holds 
motors rotation, Mount- Inks hand; en cmmcred th he reuse bot 


ed on the cee a 

motor there is'a white are : 

raotor thers Bn aie, ie 4 A Prohibition Launching 

‘of an automobile wheel— ~ JERHAPS it was the bottle of mineral water—we 

are painted in black, tie x don't know—but anyway the Penguin didn't 
You start the motor and ))\ even try to stand up when she was launched. She 

watch the revolving disk cry toppled right over. You see, it is quite possible that 

through two slits in a hood PP such a great disappointment at the moment of her debut 

‘that is mounted on the [eee | «was too much for her. 

prongs of a vibrating tuning "There is another reason, though—a more practical 

fork, You adjust the speed one. The launching was made sideways, and as the ship 

of the motor until the spokes p neared the water the stern fouled the ways. The bow 

‘on the disk appear to be swung out and the ship tilted to an angle of seventy-five 

stationary. Knowing the degrees. Workmen cut away the interfering ways and 

rate of vibration of the tun- the ship righted herself. 

ing fork, you are able to ‘The Penguin is a steel trawler, one hundred and fifty- 

calculate the speed of the ‘This machine, which weighs only” ‘one feet long, and having a 26-foot beam. She has a 


‘motor’s rotation. fourandabalfposnds wiltmake speed of fourteen knots. 


Taking Shorthand ona [ 
Machine 

‘0 more agonizing over cold 

N@nciei' imchine har recently 

‘been invented on which stenograph- 

ers can take down shorthand in 

unmistakable and legible printed 
form. 

‘The machine uses ordinary letters 
singly and in various combinations. 
"The keyboard is arranged so that any 
or all the keys ean be struck at one 
time, for the operator will frequently 
‘use three or six or eight or more keys 
at a time. 

‘Thestenographic notesarerecorded 
‘ona long strip of paper that reminds 
you forcibly of that in an adding- 
machine. 

Consonants are written according 
to sound, and vowels according to 
spelling. It is stated that notes ean 
bbe made as quickly as by hand, and the water. ‘She wes but in Cleveland, Ohio, ats cost of two. hundred thou 
much more legibly. {Sind dollars, and isthe Sst stecl trawier ever launched om the Great Lake 

ry 


) 
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Snapped as They 4 
Crashed to Earth 
Traveling at terrifiespeed 


one false move will hurl 
the rider through the air 


and. landed on ‘his 
Bis feet fying in, the 
the jockey” landed on his 
back’ ‘several feet aw 

Neither of them was hurt i 
thie spectacular spit, which 
took place directly tn front of 
the photographer's camera 


+ opyriht Wide World Ph 


Consrght Underw 


‘The motoreycle, dashing across the 
sand, hit'a bole leaped fata the air 
Timed over 
its you se, fel 
ut his pansenger inthe 
shot head fist into the sand: they. 
‘were badly shaken, but, fortunately 
ight 
great power 
pa pune 
‘path 


Keeping His Kit Up to Date Things that Cotton Will Make 


HEN the modern yeggman is ready to start on a ‘OST of the so-called tortoise-shell rims that are put 

job, does he take stock of his kit to make sure around eye-glasses never had anything to do with a 
‘that he has incorporated the latest ideas in tools? "Twould tortoise. What are they made from? Cotton! In fact, 
seem #0. many umbrella handles, hairpins, combs, buttons, buckles, 


His most recent addition appears to be the oxyacetylene bracelets, and covering for French heels are also made from. 


blowpipe. At a recent safe- 
cracking operation the burglars 
cut through the side of a perfectly 
‘good burglar-proof safe in a most 
nonchalant manner with the 
‘aid of this tool. They then blew 
out the lock with nitroglycerine 
‘and helped themselves to the loose 
‘cash in the safe. 

Even the scientific burglars 
strike a snag now and then though, 
and n manganese-steel-lined safety. 
box was proof against the per 
suasive powers of the oxyacety- 
ene. ‘The criminals left behind 
them a large hammer and tvo 
cylinders of gas. The police 
subsequently discovered that these 
too had been stolen, 

‘Our picture shows the hole they 
‘burned in the safe, together with 
fone of the gascylinders. The 
‘cracksmen made use of the prop- 
‘erty of the firm they were robbing 
fn a most promiscuous fashion, 
helping themselves to everything 
they required, from baking-soda 
to the employees’ clothes. 


cotton. This sounds strange, 
doesn'tit? Nevertheless, itis true. 

‘The cotton is first turned into 
tissue paper; this is threaded, 
dried, and dusted. ‘Next the paper 
threads are dipped into a mixture 
of nitric and sulphuric acids. ‘The 
water is pressed out of it and the 
remainder is ground fine. It is 
mixed with other things to form 
a doughlike mass. 

Under hydraulic pressure the 
dough is kneaded and mo'ded 
into cakes. ‘The eakes are sliced 
and hung up to season. Dies 
eut the material into ite final 
form and it is shaped, polished, 
and drilled. 

‘While the material is still 
plastic the proper dyes are 
added. ‘The most: common color- 
ings are imitation ivory, tortoise- 
shell, and pearl. We can add to 
the ‘list of cotton-made goods 
mentioned above, ivory and tor- 
toise-shell dresser sets, “shell” 
tops for handbags, and even 
the covering for shoe eyelets. 


When he pulls the chain 
the light will lah for five 
feconda; “this Most-lamp 


haw. na, bat 


erates ita own electricity Copyright International Wa Service boys in the St. 


Wooden Deer of the North 


STATELY pine, witha little fix- 

ing,ean be made quite grotesque. 
It you doubt it, observe the pine here. 
Yes, itis a pine, though it looks more 
like a starving, weak-kneed deer. The 
body, legs, and tail are one slice of the 
pine ‘tree, and the head..and horns 
another. 

‘The owner simply put the head and 
body together, nailed two axle-grease 
boxes to the head for eyes, and stood 
the creature on its legs. 

Tt is a strange looking beast, but its 
master is quite proud of it since he 
discovered it. If you would like very 
much to see this wooden deer you 
will find it standing near the railroad 
tracks at a spot about a mile north of 
‘Minnekahta, South Dakot 


Bringing the Machinery to 
the Work 


HERE are many drilling, grinding, 

and polishing operations that could 
‘be done much more economically by tak- 
{ng the machine to the work instead of 
the work to the machine. A portable 
power unit has been devised to cope 
with just such situations. 

‘The machine consists of a 1 h.p. 
electric motor, mounted on a base. It 

equipped with a switch, a three-speed 
‘counter-shaft, and five feet of flexible 
thafting, which terminates in a tool- 

idle. To use this machine it is 
necessaiy merely to connect it with the 
nearest lamp-socket. 

‘The new unit is primarily designed 
to do away with the moving of large 
castings for the sake of performing 
small operations on them, but it is 
equally useful on small objects. It is 
easily portable, and comparatively 
inexpensive. 


most, 


and the little a 


ture within whirls g¢—$_$—————— 


around. This lights 
a two-candlepower 
bulb. One pull on 
the chain makes the 


seconds. Thisis long. 
enough to find your 
way around a sharp 
stairway, or to find 
a key-hole. 
American dough- 


It always 
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The Flash-Lamp that Needs No Battery 


You turn on your flash- 
and nothing happens. 
ry’s dead again, 
seems to go dead when you need 
Can a flash-lamp be 

that “needs no bothersome 
It can. The flash-lamp 
with is one; it makes its own 
‘You pull the ring at the 
end of the chain; a spring winds up 


‘Mihiel drive and afterward, captured 
number of these contrivances. Some 
were found with handles like a condue- 
tor’s punch. ‘The Germans had them in 
and around their dugouts at points 
where they could be picked up con- 
veniently for night excursions. 

Doubtless many of these odd little 
generatora found their way into this 
country as war souvenirs. 


‘When you hit the letter “AM the arms 
‘Of the ‘doll move to the signal. position 
SAM"; thus you learn the wignal system 


* This is a Wigwagging 
Typewriter 

‘OU'VE seen beribboned dolls tied 

‘to automobile radiators and danc- 
Ing dolls bouncing up and down on 
talking-machine records, #0 you won't 
be surprised if you see athletic dolls 
fastened to typewriters and flinging 
‘their arms wide every time a key is 
struck. 

Such a typewriter, with a man 
working at it, is shown in the picture 
above. It is a new way of teaching flag 
‘signaling. Suppose you wished to learn 
the signal alphabet. You would strike 
“A” on your typewriter and the doll's 
arms would fly to the wigwag position 
for “A”: and 30 on. 

Strings leading from the shoulders 
attach the arms toa pair of parallel 
bars fastened at one end to the side of 
‘the machine. The other end is free to 
move downward under preseure. At 
right angles to the parallel bars and 
directly above them are the arms to 
which the keys of the typewriter are 
attached. 

charm is notched, ‘Take for illus- 
tration the letter “A." You hit the 
key and the arm depresses the bars be- 
low just enough to force the arms of 
‘the doll to take the signal position for 
“a 

‘The notching, of course, must be 
done very carefully, so that the arms 
will move to the proper position for 
each letter. 


Into the Wilds with Pockets and Pencils 


UNKER'S cost of many pockets has just as 
interesting a tale connected with it as Joseph's 
coat of many colors. William Junker, a Russian ex- 
plorer, designed the coat for a trip 
in which he tried to trace the 
courseof the River Wellein Africa, 
Each pocket hasits particular job 
one holds his watch, another his 
thermometer, another his com- 
pass, still another his aneroid, 
and several more his notebooks. 
From one button hang three 
pencils, a blue, a red, and a black 
one. With the red one he marked 
his route, the blue one traced the 
rivers, and the black 
Die eee one the time of starts 
(Copyright Intereatinal Fn Service and stops. 
He signed » contract to play caveman Mr. Junker wrote 
€ movies, ter t2 down the approximate 
shave; but the law would not let him Gow the approximates 


il direction of course for 
Meter Eee 
js never got ashaveand haircut Woods, gr 


‘This explorer's cont 
You would look like theman above. deserts, mountains—- ‘4 

‘ou don’t want to, and so you shave. all of them were 
He doesn't want to, but he can’t shave; noted on the day 
‘the law won't let him. map. This care- 
‘For years he, Henry Francis Koser, ful account of every move was of great service to 
med'a living by playing caveman — Seographers. He traveled four thousand miles and his 
inthe movies, And then he met the — Verage speed was three miles an hour, 
irl; she didn't like his beard—he 
decided to shave it off—the movie 
director heard of it—he took the case 
to court. The result? Mr. Kouer 
is forbidden by law to shec his 
hair until his contract expires. 


Something New in 
Motorcycles 


JHE average weight of a 
motoreycle is three or four 
hundred pounds—not an easy 


Making Leaf Springs 
by Machinery 

OR several hundred years— 

in fact, ever since the in- 
vention of ‘steel—leaf springs 
have been made by. rolling or 
hammering steel to the form of 
a band or ribbon of the desired 
width and thickness, eutting it 
into the required lengths, bend- 


weight to propel by foot, as be- ing each pee tothe desired form, 

‘comes necessary when the engine ‘ ei nally reheating and temper- 

stops. aircdshupe ‘and holds them ual there ing it in oll or water to give it 
‘A new motorcycle has been iene danger ‘of shrinking and. warpiog the necessary degree of hardness 

placed in the market — which and elasticity. 

weighs only one hundred and ten ay The hammering frequently 

pounds, develops a speed of from twenty-five to thirty weakened the steel in spots and made its elasticity 


miles an hour, and is said to run one hundred and 
forty miles on'one gallon of gasoline, under 
ideal conditions. ‘The machine presents 
neveral novel structural features. ‘The 
engine, which is usually piaced 
between the legs of the rider with 
its weight almost evenly dis- 
tributed over the two wheels, 
rests entirely on the rear wheel 
of this new model. It is 
placed to the left of the wheel 
and to avoid overbalancing 
the spokes are offset sutficient- 
ly to accommodate the engine 
and to bring its center of 
gravity ina line with the plane 
‘of the wheel. 

In case of engine trouble, 


uneven. During the heating and tempering process 
many of the springs became warped. The 
invention of machines for rolling the steel 
and for holding the springs in shape 
during the heating and tempering 
slightly improved the results, but 
did not eliminate all defects, | The 
first material progress was made 
recently by the invention of a 
machine which bends the leaf 
spring truetoshapeand holdsit, 
while itis immersed in thetem- 
pering oil bath until there is no 
longer any danger of shrinkage 

- or warping. 
‘After this operation is. com- 
+ pleted the tempered leat 
“spring is released and drop- 


therefore, the rider would have aa ped on a metal conveyer belt 
no difficulty in pedaling his fetish netted by the weight ot the ener Which carries it upwards out 
sau Sie the mot suiting atures of this new snodel of the bath to the dryer. 


‘This government-owned forging press can be used for re- 
search work by anyone who has eal experimental work to do 


Government Aid in Steel Work 


\HE extent to which the United States government dur- 

ing the war engaged in experimental and research work 
in steel rolling and forging problems is probably not fully 
realized. 

‘The ‘illustration shows a 
large forging press in’ the “ 
metallurgical department in 
the building of the Bureau 
of Standards at Washington 
which was extensively used 
during the war by various in 
terests to try out a number of 
idleas on forging certain alloy, 
carbon and special steels, 
‘The results obtained were of 
incalculable benefit. 

‘A 16-inch rolling mill was 
installed in the same depart- 
‘ment, and both mill and press 
are still at the disposal of any 
steel company that may be 
desirous of working out prob 
Jems of an experimental or 
research nature where rolling 
or forging is involved. 


What an Ugly Baby! 


HE toucan is an ugly bird with an enormous beak 
nd a grotesque body. And his new born child is 
Did you ever see anything quite as ugly as the 
creature in the picture above? It is a baby toucan. He 
rests on his elbows, which are fortified by spiked pads, 
waves his claws in the air, and cries all day for food. 

‘Until a few years ago nobody had ever seen a baby 
toucan or even the egg; nothing was known of the bird's 
home I'fe. It was purely by accident that an explorer hap- 
pened on a toucan nest in a jungle tree near Bartica, 
British G ‘The nest was located in a natura’ cavity’ 
in the tree, about three feet deep. ‘Two white eggs lay on 
a bed of mold and nuts. The explorer chopped down the 
tree and kept the eggs. One of them developed into the 
baby above. 
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The Pure and Germless Kiss 


KISS, says Webster's Dictionary, is a sweetmeat made 
of the beaten whites of eggs and sugar, baked; a drop 
of sealing wax; or pressure with the 
contact and then separated) as a 
mark of affection, greeting, rever- 
ence, forgiveness. 
‘Scientists warn us that kisses are 
unhygienic—transmitting all sorts of 
dangerous disease germs. Most of us, 
are willing to run this risk, but there 
are always a few care- 
ful ones who strive 
after the pure and per- 
feet kiss. One of 


them has invented 


its idle mo- 
ments. The net- 

ting is covered 

with an antiseptic 
guaranteed to kill 

all germs en route. 

But does a kiss thus 
presented comply with the 


definition given in Webster? Fe muiactinepele 


it'in an aotiveptle 


Push Your Portable Drill from 
Hole to Hole 
RILLING holes-and wheeting baby carriages: 
become kindred jobs when you’ use the 
portable drilling machine shown in the illustea- 
tion below. 

“The drill is mounted on wheels and you push it 
around by means of a pair of long handles. When 
you come to a spot that needs drilling, you slow 
up to a stop, turn on the power, and press down 
‘on the handles to keep the drill'in place. When 
the hole is finished you move on to the next one, 
comfortably pushing your drill in front of 


mu. 
‘The drill measures twenty-two inches over all 
and weighs one hundred and twenty-five 
pounds. In the picture below it is 
being used on ship plates. 


‘mounted on wheels and is pushed from hole to 
the operator; i works particularly wellon ship plates 
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Harry Piel and 
for the German movie fan 
latest thrill Is dropping from a dirg- 
Ibe" by ‘parachute from an altitode 
(of eight hundred and. fifty feet: 
here’ you see Mr. Piel and his bewil- 
dered horse just leaving the ground 


Ready for the drop. The rider 
{is calm and confortabte, but the 
horse fan't: he doesn’t know 
‘whit to do with his legs. The 
parachute is looped “over 
Bar just above the rider's head 


This Wheel Lays Its Own Track 


ERE you see the latest thing in 

the tractor world. It consists of 
the usual hub, stee! spokes, and a rim, 
upon which, at alternate spokes, are 
mounted iron grips. 

‘These grips are pivoted so that they 
are always flat on the ground at the 
point of contact of the wheel with the 
ground and thus terve in the place of 
8 metal track. 


One of theadvantage: claimed for this 
new type of wheel is that the power 
delivered to the wheel is transmitted 
horizonta'ly instead of upwards, as is 
the case in an ordinary steel ‘wheel 
with fixed rim and cross cleats. In such 
a wheel, the ground is packed directly 
in front of the whee! and thus the 
tractor always runs uphill, which 
‘wastes power: 


iued to the ground. probab 
‘heating that if be lands aaflys mot 
ing will ever induce’ himn to Ay again 


Wood that Competes 
with Steel 


HAT ‘s the hardest wood? If 

by “hard” you mean enduring, 
lignum-vitw, the “vital wood,” is at the 
top of its clans. 

Lignum-vitwe is the only wood ever 
discovered that can be used for the bear- 
ings at the stern end of the propeller 
shafts of steamships, and practically 
every large steamship in the world ix 
dependent upon a block of ‘ignum-vitae 
for a smooth runn’ng screw. 

"The reason this wood, which is found 
in the West Indies and in a few other 
parts of tropic America, ‘s” tougher 
than any other wood is found in the 
arrangement of the wood fibers. Instend 
of running up and down, they weave 
back and forth, cross'ng and recrossing 
each other in a manner that re- 
sembles the weave of an automo- 
bile tire, 

Another peculiarity cbout lignum- 
vite is that when the wood is cut the 
sap cells fill up with a very heavy 
resin, causing the wood to weigh 
approximately cighty pounds a cubic 
foot. “It is therefore about on> third 
heavier than water, and, while ex- 
cellent for propeller-shaft. bearings, 
‘wou'd make a mighty poor life-raft. 
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There’s Always Something New 


Used to cary re reels 

from one a ie 
Tn ndverticr by ining 

She body siden for bagel poters 


Tr fs claimed that this invention provides 
a "wariale seed ‘clutch | and "contol 

0 replace the friction clutch 
tad varabl pes gear wae ina 
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Using Up the Coal Crumbs 


One way of staving off the 
exhaustion of the coal supply 


By Ernest Welleck 


‘ANY years ago a French writer 
ind philosopher was asked what 

considered the most striking 
difference between human beings and 
animals. “Animals,” was his terse 
reply, “are always’ wasteful; human 
beings only in times of plenty.’ 

‘The American coal industry furnishes 
‘a typical illustration-of the truth of this 
epigram. With almost incredible waste- 
fulness surface outeroppings were first 
depleted; later the coal underground 
was attacked. Only the largest and 
richest veins were worked, while the 
thinner and Jess easily accessible veins 
‘were neglected and buried under masses 
of blasted 

For many years coal was principally 
marketed in large blocks. ‘The small 
sites, usually mixed with low-grade 
culm, the tailings of coal mines, were 
piled up in enormous heaps which were 
often destroyed by spontaneoes igni- 
tion. In those days of abundance, 
when it seemed impossible that the 
supply could ever become exhausted, 
nobody even thought of utilizing the 
low-grade tailings of the mines. Millions 
of tons were dumped into rivers and 
lnkes or used for filling low ground in 
place of earth or roc 

‘The intensive development of our 
industries after the Civil War created 
an ever-increasing demand for coal. 
Coul production developed by leaps 
and bounds and soon reached enormous 
figures, It became clear that the avail- 
able coal deposits were by no means 
unlimited. 

And 90, at Inst, the method of mining 
coal was improved, making it possible to 
work even minor veins of inferior coal 
with profit. But it was not until the 
increasing ‘cost and searcity of coal 
made greater efficiency in its use im- 
perative that effective efforts were 
made to bring about greater economy 
in the utilization of coal. 


Pulvorized Coal as Fuel 

Among the most recent of such efforts 
are the numerous inventions of methods 
for using pulverized coal as fuel in 
steam-generating plants. The possibil- 
ity of accomplishing a considerable 
saving by the use.of pulverized coal in 
the furnaces of stationary plants and 
of locomotives has been demonstrated 
most convincingly by tests which also 
proved that greater heating efficiency 
could be obtained by this method. 

‘The economy and reliability of 
pulverized coal is beyond dispute. This 
‘makes it possible to“‘use up thecrumbs”” 
bby utilizing the mountains of screen 


ings and tailings accumulated at the 
mines of the rich coal districts, as 
well as the low-grade coal, heretofore 
considered worthless as a fuel, which 

is found in large deposits seattered 
over wide areas in different parts of 
the United States. This coal con- 
tains a very low, pereentage of fixed. 
carbon. and volatile heat-producing. 
matter and ani extremely igh per- 
centage of incombustible mineral mat- 
ter which forms large clinkers when 
burned by ordinary methods. 

‘The picture on the opposite page 
shows the complete installation for 
burning pulverized coal at the Oneida 
street power plant of the Milwaukee 
Electric Railway & Light Company. 
This plant has been in operation for 
about two years and has been emi- 
nently successful during that period. 
Tt was installed without making any 
change in the settings of the boilers 
‘other than a rearrangement of the fire- 
boxes, and gives them a much higher 
capacity and efficiency than was ob- 
tained by the use of stokers. ‘There are 
several different systems in use, but 
that illustrated here shows, 'n a general 
tray the principles upon which all are 


‘The coal, which may be of very low 
rade, is unloaded from the car directly. 
into a hopper, from which it is fed to 
the crusher. The erushed coal is car- 
ried by a conveyer to the magnetic 
separator, which removes the stray 
iron, such as bolts, pieces of tools, 
horseshoes, ete.. contained in the coal. 
By gravity or other means the coal is, 
next carried to the dryer, where the 
water contained in the coal, usually 
representing from five to fifteen per 
cont of its weight, is removed by heat. 

Another conveyer takes the desiccated 
coal to the storing bins, from which it, 
is conveyed to the pulverizer. By 
means of a chute the pulverized coal 
reaches a bin, from waich it is fed by a 
wormscrew feeder, the speed of which 
can be accurately regulated, to the 
combustion chamber of the’ furnace. 
If the combustion is well regulated and 
‘a sufficient draft of air is admitted, no 
slag or clinkers will be formed. ‘The 
incombustible mineral parts of the 
coal will drop in the form of a coarse 
brown sand into the ash-bin below, 
from which they are removed from 
time to time. The ash contains only 
about two one hundredths of one per 
cent of combustible matter as com- 
pared with thirty to forty per cent in 
the ash from other furnaces. 

‘A careful test extending over a 


period ‘of twenty-four hours was con- 
‘ducted by the engineering staff of the 
Milwaukee Electric Railway & Light 
‘Company some time ago,and gave highly 
satisfactory results. Coal known as 
Miinois and Indiaria screenings was used 
in the test, It contained about ten 
ahd five tenths per cent of water, nearly 
fifty per cent of fixed carbon, about 
thirty-sx per cent of volatile ‘matter, 
and when dry averaged 12,000 B, T. U. 
@ pound. Combustion was virtually 
perfect; there was scarcely any smoke, 
and no carbon monoxide in the escap- 
ing gases. ‘The ash residue represented 
only from thirteen per cent to fourteen 
and five tenths per cent. 
Efficiency Test 

‘The boiler efficiency was eighty-five 
snd twenty-two hundredths per cent, 
and the net efficiency, after making 
deductions for the coal used in the 
dryer and for driving the machinery of 
the crusher and the pulveriter, was 
eighty-one per cent, or from one per 
cent to two per cent higher than had 
ever been obtained by the use of un- 
pulverized coal and stokers. 

With a consumption of 1,990 pounds 
of coal an hour an average boiler pres- 
sure of one hundred and sixty-seven 
pounds was maintained during the 
‘entire test, equivalent to 546.2 horse- 
power. During the twenty-four hours 
8 total of 47,775 pounds of fuel was 
used for changing 393,168 pounds of 
water to steam. According to these 
figures one pound of fuel was required 
to evaporate nine and forty-seven one 
hundredths pounds of water. 

Tests like that referred to, and the 
‘experience gathered by careful observa- 
tions in other plants in which pulverized 
coal is used, prove conclusively that 
pulverized coal may be used advan- 
tageously in stationary heating plants 
with a saving of about ten per cent and 
a possibility of even greater saving in 
larger plants. The greatest efficiency 
is obtained with coal so finely pulver- 
ined that ninety-five per cent of it will 
pass through a 100-mesh sieve having 
10,000 openings to the square inch. 
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Testing the Resistance 
of Concrete 


HE usefulness of concrete de- 

pends principally on the degree 
to which it resists the crushing effect 
of pressure, and this, in turn, depends 
fon the quality of ‘the cement, the 
proportion of the erushed stone, slag, 
‘or other material, the proper mixing 
and “‘setting,” and the proportion 
and character of the water employed 
in its making. 

‘The governments of many countries 
hhave established bureaus for conduct 
ing and standardizing tests to deter- 
mine the resisting power of concrete 

‘The picture below shows part of t 
Inboratory of the government testing 
bureau at Berlin. In the hydraulic 
ress occupying the middle ground 
and capable of exerting a pressure 
of four thousand tons on every square 

inch, a block of con- 
crete is subjected to 
crushing test, 

‘The engineer sit~ 
ting at the table in 
the foreground is 
watching the dials 
for the moment when 
the concrete block 

il crumble 
under the 
yD strain, 


When a battleship requires a new suit, the itting-room must be a large 
‘This is the U.S. 8. Musiuippl in drydock on the Pacific coast 


Giving a Battleship a New Suit 


|HE expression “like a fish out of Hunter's Point, San Francisco, 
water" has become, in our every- shows. Notice the graceful, 
day speech, n simile for awkwardness yachtlike lines of her 30,000-ton 
and strangeness, Itstands for the acme hull as she lies there. She is the 
of helplessness. But a dreadnought very essence of potential power— 
out of water looks leas like a floating and of temporary impotence. 
fort and more like a ship, as the picture ‘The drydock is known as the 
of the U.S.8, Mississippi in drydock at No. 2 dock, and has been used for 
‘the last year for repairing de- 
stroyers. The Missiasippi is, 
however, the first battleship 
to enter it. Some fear was 
felt at first as to whether she 
would be able to pass the a. 


resisting power of concrete is tested by 
. approaches, but she sailed hydra Sclas apebie of thenine etre 
in without a hitch, Sore of four thousand tons to the square och 


‘ Bossie Takes a Chemical Bath 


HEN you have been out in the country in the summer- mixtures that will kill the 

time you have noticed the cor itch- with a spraying-pump. Ou 
ing their tails and tossing their heads, The 
themselves against trees and 
fences. Why do they do this? 
‘The flies are bothering them, you 
‘say, and probably you think that 
fighting flies is one of the inevit- 
able penalties of being a cow. 
But it shouldn't be. 

‘There are two kinds of flies 
that are the principal offenders, 
the stable-fly and the horn-fly. 
An important discovery has been 
made: that the more cows suffer 
from irritation due to these flies, 
tthe less milk they give. 

In order to combat the evil, the 
dairymen, assisted by United 
States government agricultural 
‘experts, have discovered various 


‘The mixtures are applied 
ture shows how this is done. 
jpparatus, consisting of barrels for the solution and 

‘hand-pump, is earried to the a 
of operation in a wagon, The 
cows are tied to the wheels, and 
then one man pumps whileanother 
directs the spray where it will do 
the most good. ‘The same spray- 
pump that is used to kill pests in 
the orchard may be used again 
for the cows. 

Several mixtures have been 
found effective, but one of the 
cheapest and best is the fol- 
lowing: 

‘One hundred parts of fish-oil, 
fifty parts of oil of tar, and one 
part of crude earbolic acid. Any 
fly that can stand that has, in 
our opinion, a perfect right to live, 
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They Monkeyed with the Buzz-Saw 


And now it turns rough logs into finished 
lumber at the rate of one million feet aday 


'T is probable that the first sawmill 
in the United States was erected at 
Jamestown in 1607. Itwascrude, and 

an improvement mechanically over the 

then common method, pit-sawing, only 
in that the work was done by simple 
machinery instead of, aa formerly, by 
hand. In those first mills, wasteful and 
slow in operation and of light producing 
power, there was apparent but little 
progress toward better methods for 
ery neatly two contri, when all 
circular saw supplanted ‘the old “ 

fnd-down’” contrivance that had been 
in use, This, in turn, retained its place 
for many years, finally to be supplanted 
in the manufacture of lumber by the 
very efficient band-mill of today. 

In this field the American was the 
pioneer, and it is said that his mills 
driven by windmill or by water-power, 
later by the tides on the coast of New 
England, were cutting the virgin timber 
of America two hundred years before 
the running of a mill in England, where 
the first of them were broken ‘up by 
mobs of men, loath to 
fee the appearance of 
any new labor-saving 
contrivance. 

‘The American saw- 
mill wan not always 
devoted exclusively 
to sawing timber; 
for wood was plentiful 
and ready at hand to 
those who needed it, 
and the exigencies of 
the times very fre- 
quently demanded food 
far more. Many of the 
earlier milling plants 
‘were for that reason a 
working combination 
of the saw- and grist- 
mill;and themiller who 
received the settler’s 
corn and ground it into, 
‘meal was also, in many 
settlements, thesawyer 
who converted logs 
{into boards. 

For many yearsafter 
the advent of the first 
circular saws the mills 
showed few essential 
changes. Theirdevel- 
‘opment, if not entire- 
ly arrested, was very 
slow; old ways contin- 
ued, a8 they still con 
tinueincertain sections 
of the country. Then 
(not more than  gen- 
eration'sinée) came the 
band-saw,and with the 
‘band-saw greater speed 
and skill, and a daily 


cut greater by far than that of which 
the old sawyers had ever dreamed. 

BT raging 

to be later succeeded in some 
Eirge-iaed extabtishments by the elec 
trie motor. Crews of two men, the 
sawyer and his helper, disappeared with 
their circular saws, their overshot 
water-wheels and primitive log car 
riages. ‘The larger timbers of the newer 
West and South made new demands, 
and native ingenuity proved equal to 
modern needs. Small logs and short 
carriages gave way to huge lengths of 
timber and carriages designed to travel 
at locomotive speed. 

‘Though some work is still done by 
hand, and two or three men “ride the 
carriage” to fasten the logs in place 
after high-power machinery has put 
them there, the first small crews of two 
men, and sometimes even one, would 
today hardly suffice for a cut-off saw in 
the modern mill, with its thirty or forty 
men assigned to special tasks. ‘The 
boards are not touched by hand when 


‘The old-time sawyer found many si 
Droblems to be solved in the en 
Einber of the Southern Appalachians 


they leave the log. Endless chains 
carry them to the trimmers, graders, 
and loaders, while others carry the 
seraps and edgings to smaller machines, 

where they are turned 
to lath or other by- 
products, 

‘The head sawyer in 
 high-salaried — em- 
ployee who could 
throw away his wages 
in half an hour of eare- 
Jess cutting; for thor- 
‘ough experience, sound 
judgment, and a quick, 
trained eye are neces- 
sary adjuncts to im- 
proved machinery and 
the increased produc- 
tion it makes possible. 

In many of the mills 
a double-cut saw pass 
ces through the log as 
it goes out and back: 
the carriage runs for- 
ward, a board is cut, 
the log advanced an 
finch or two, and an- 
other cutting made on 
its return. Great logs 
are handled, and dis- 
spear, in the twink- 
ling of an eye. The 
first-class batd-mill 
isa model of efficiency. 

A few hundred feet 
of rough, uneven lum- 
ber in a’ day was the 
output of the early 
mill; there are plants 
in operation in the 
state of Louisiana that, 
have in excess of a 
million feet in twenty- 
four hours for their 
unit of production. 
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es iets of Ballas Sons ala Died 


" 


‘A bai of tobe 


Soldiers. and sailors who are 
the work of opening trunks Bad it one of 
the hardest 


‘copcrientes to go through wih 
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Soda Will Have Its Day! 


Here is the way they bottle it 
and distribute it in Washington 
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A Special Hitch for Pulling 
Wagons as Trailers 
THEN horse-wagons are pulled as 
trailers behind any kind of motor 
tractor, it is generally necessary to re- 
move the horse shafts and introduce a 
Siem of sonal Gras. ‘Tos offen 7 
‘change on the wagon which 
takes it impossible fora horse to pull 
it again until the shafts are replaced, 
All this takes time, and so the Chicago 
‘manufacturer of an electric industrial 
tractor devised the interesting hitch 
shown in the pictures below. 

Tt is not necessary to remove the 
wagon shafts or make any changes 
whatever on the wagon, Thus, horses 
may pull the wagon to a certain point, 
and after the horses are removed, the 
tractor may haul it to another point 
and bring it back empty and all ready 
to put the horses in the traces, 

‘The hitch consists of a horizontal bar 
pivoted at its midpoint to the rear end 
of the tractor. ‘The shafts ure placed on 
top of the bar, and are prevented from 
sliding off by’ upturned lugs at both 
ends and by metal cups placed over the 
tends of the shafts and chained to two 
other slotted lugs bolted to the bar 
nearer its center. 

‘One of the vertical links of the chain 
is inserted through the slot in the 
lug, while the next or horizontal link 
contacts with the vertical {ace of the 
ug. This makes it possible for the 
tractor to- back the wagon, the pull 
on the two chains being exerted 
through the cups to which they are 
attached to the ends of the shafts, ‘The 
forward pull of the tractor is taken 
through one chain attached to the cen 
ter of the tractor at the rear and divided 
into two chains at its own rear end, with 

‘one chain at- 

tached to each 

of the whiffle- 

tree hooks to 

which the ends 

floors uch like the shelves of narrow ‘itchen closet / of the horse 
traces are us~ 


The Elevator Garage \ ally = 


ID you ever hear of an auto- ground and half below, and 
mobile garage made up of is made up of a series of ele- 
elevators? Well, it's the very last vators with a wide aisle be \ 
‘word in garage design, and islikely tween. Eachelevator holdsseven 
to revolutionize garage construc- ears, one above another, on in- 
tion in our large cities because it clined floors much like the shelves 
will hold six times the number of of a narrow kitchen closet. Each 
cars that ean be stored in the elevator can be raised high enough 
‘same floor area in an ordinary to allow thecar on the lowest floor, 
‘tarage building. While the new or shelf, to run off on to the main 
garage has what is equivalent to floor, and ean be dropped deep 
seven floors, the car-owner need enough to permit the topmost ear 
not leave. the main floor to bring to run off in the same manner. 
his car in, take it out, or have it By using forty-two such elevators; 
washed, although the washing is two hundred and ninety-four cars 
done on a second floor below the can be stored in a garage that 
main entrance level. would ordinarily store fifty cars. 
‘The cross-sectional illustration ‘The elevators are of the hydraulic 
shows the elevator principle em- type and are operated from con- 
ployed. ‘The building ishalf above trol stations on main floor. 


a 


A Portable Crane for the Garageman 


VERY garageman who has to put the damaged car upon the truck 
much lifting to do or many platform, or to hold its front end if the 
wrecking jobs to handle will be rear wheels are undamaged so that it 
interested in the new type of may be towed. 
crane shown in the accompanying "All of these ses are made possible by 
illustrations. The apparatus is the fact that the apparatus is made in 
really half a dozen tools com- four parts, easily and quickly taken 
bined and its uses are almost lim- apart, so that, no matter what the task, 
itless. For instance, inside of the the equipment may be put in such form 
garage it may be used for every as to take care of it. One minute it may 
conceivable kind of be used inside the garage for lifting the 
lifting work. Being front end of a car to make a crankcase 
mounted on rollers, it repair, and within the next five minutes 
may be moved from it may be loaded into the rear seat of 
point to point without a passenger-car or on to the platform 
fitiealty. Gt a motor-truck and sent out to succor 
Outside the garage it a damaged passenger-car miles out of 
has just as many uses. town. 
First of all, it may be Briefly, the four parts consist of the 
bolted to the platform base; the saddle and anchor-piece; the 
of a motor-truck by cross-beam, with the complete hoisting 
removing the base with mechanism and chain and a crane ex: 
its rollers. In such a tension member; and the king-pin. 
position it may be The base consists of two wooden arms 
employed to support mounted on rollers and held together 


Detecting automobile engine 
ents boone iy deve te 
business of this new engine tester 


Eliminate Guesswork 
in Engine Testing 

THEN trouble develops in 

the average automobile 

engine, it may be due to many 

different ailments, the most 

‘common of which are leaky pis- 


ton rings; improperly acting the front end of a by two crossed pieces of metal. These 

valves; loose bearings; piston passenger car or a may be folded to save space when the 

slap, ete. truck to tow it to the apparatus is sent out in a passenger-ear. 
‘Any or all of these troubles garage. It may also be 

can be very quickly located employed to pull the 


by a new motor tester which damaged car up on 


looks somewhat like the ordinary tire 
pump. 

‘This tester consists of a small 
metal eylinder with a piston inside. 
‘The piston-rod extends out through 
the top, and is provided with a cross 


the truck platform, ax shown in one 
of the pictures. 

If the damaged vehicle happens to 
be down in a ditch beside the road, and 
‘out of reach of the crane cable when the 
crane is on the end of the truck plat- 


bar for’ both hands of the operator. 
‘The rod is hollow and has an air-gage at 
the outside end above the cross-handle. 
‘The device is attached to the spark- 


form, the apparatus 
may ‘be taken off the 
truck and anchored 
to the roadway nearer 


plug openings. the wreck, so that 
‘To test valves, they are first closed the latter may be ex- 
and then the tester handle pushed down. trieated first. ‘Then, 


A leaky valve will allow the air to blow 
‘out through the carburetor or through 
the intake manifold to the cylinder that 
is on the suction stroke. 

principle of testing an idle en- 
is new, but it is sald to give good 
results in every instance. 


put back on the truck 
the erane may be used 


Here the crane 41 pulling an 
tsutomobile out of deep snow 


With the car lifted in this manner, it The car above had an accident that dam- A broken drive-shaft » 
twas cary for the mechanic to ait be: aged its front. The crane was attached the rane hauled it up on a truck to 
eath if and repair the injured part to the rear of to pull #t clear carry it to the garage—a one-man job 
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Harnessing the 


Alligator 

HATS an all 

good for anyway 
foro he's made 


attractive pocket-books in 
bags? 

‘Well, for one thing, if you 
‘muzzle’ him and hiteh him 
tou aemall wag 
rng it 


part of you, 

"There are sever 
In Flo 
nnessing an alligator was first tried 
there. A picture of an alligator 
drawing a small girl's cart is shown 
above, 

‘Because of the aise of the 
gator’s mouth he can't wear 
fand it was quite difficult. to tea 
‘him to turn around corners 


He Peddles Dinners with 
His Kitchen on a Pole 
'N China you will find the dinner pecdler; 
h the streets carrying 
itehen ‘on his shoulder and Sos 


“This sounds ike an ideal plan for lim 
inating the work of cooking meals, but it 
‘has one drawback: you never know when 
tthe peddler will show up. In fact, be may 
not show up at all 


Josere 


adinner 
soup to roast, the dessert was bro 
‘cake battleship 
Ii-_gunsall in place. It took the chet a week to make it 
bit he used up a barrel of sugar. 

cake coat of arms made by the same skilful chet 
is shown above smiling at his handiwork. 


Oh, What a a ‘Skame to Cut It! 


a of it 


ith turrets, smokestacks, life-boa 


‘The Face on an Irish-Potato 


HO put the Irish in potato?" asked 

Dr. M, Luekiesh of the Nela Re- 
search Laboratory of Cleveland, when he 
fame aeons a potato that had a truly 
Trish face. 

By photographing it in different lights 
he gave it many characters. Witness the 
grouchy old man on the left and, on the 
Fight, the fighter with one eye completely 
closed. 


DANIELS is Secretary of the Novy and 
He was asked to 

id after he had eaten everything from 
ton. twas a huge 


‘Mrs. Daniels received a 


sa | 


‘The See-Saw Arrives 
in Japan 


rpuene 
 playero 
Tapa 

ble that the Jape 
fren don’t call 
and we 

they don't. sing 
ie Daw while 

up and down, but 
hemsel ven just 

a American 


le Japancse irl 
was caugiic by the camera 
a she bravely walked on the narrow 
board that supports the see-saws. 
‘You will surely agree that ahe in 
tbrave when you Took at her feet; 
she is obliged to wear her clumsy 
nd clogs even during her hours of 
nd Feereation, 

But there's one advantage— 


He clogs are cheaper than shoes and 


last much longer. 


Meet the Cattalo, a New 
American Half-Breed 


UFFALOES are very strong and useful 
when tamed and many countries aro 

loath to see them die out. Canada has 
taken to breeding buffaloes with cows 
which are plentiful. ‘The result is called a 
“eattalo."” One of them is shown in the 
picture below. 

‘The experiments in crossing ‘buffaloes 
with cows are taking place at Wainwright 
Park which contains a 200. 
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She Sells Time for a Living ‘The Speedy Motor Scudder 
(TBE valuable, parti HUG, chug, chug! Miss 
ularly to Miss Belleville Peggy Kurton, an 


of Greenwich, England, since 
it is her means of livelihood. 
In fact, she sells it to watch- 


English society belle, chugs 
to the golf links on her 
strange motorcycle, And. 
all her fellow golfers are 
jealous, for they are un- 
able to get machines like 
it. Fifteen thousand people 
have ordered them, but few 
hhave been delivered. 

"The machine is easily 
manipulated and will go 
fone hundred and twenty 
miles on a gallon of guso- 
Fine. It will make a speed 
of twenty-two lls an 


toes to the Greenwich ob- 


servatory, has her chro- 
rnometer” checked up, and 
receives a document telling 
just how many seconds and 
fractions of a second her 
chronometer dflers from 
‘mean time. She then goes 
to her customers and they 
adjust their watches ac- 
cordingly. 


A Fire that Wasn't There 


R ten blocks a great column of smoke can 

bbe seen. With bell clanging and siren shriek 

ing, the fire-fighting apparatus swings around the 

corner, The men swiftly get out a hose-line and 
‘start the stream, 

‘After the smoke dies down, an investigation is 

made for the purpose of fixing the cause and the 


"To everybody's surprise, no traces 
of fire ean be found. The only ui 
toward thing on the premises is a 
Dig patch of grease around the kitch= 
fen stove, 

‘A kettle of grease had upset on the 
hot stove top und this had produced 
‘a great deal of smoke, but no fire! 


A One-Boy Tank 


JAN a small boy drive a tank, equipped with a gusoline engine 
id regular accessories? One boy did. The tank was not the 
famous Britannia, however, nor one of its cousins, but a distant 


Music in the Air 


TT HE thoutht of ring in an airplane fils the general public with 
‘reat excitement; but the veteran aviator who is constantly 
flying often finds himself distinctly bored when up in the air, Aire 


relation made to & miniature seale 
‘The little machine was made for advertising purposes by a 
magneto manufacturing firm. Tt was an exact replica of one of the 
‘great war tanks, with the familiar caterpillar treads. 
‘The motive power was furnished by a small gasoline engine, 
fitted, of course, with the firm's particular brand of magneto, 


planes are s0 well made now that there is little chance of adventure, 
Below you see two aviators lifting a phonograph into their machine 
before they start out. Its music will entertain them on thelr trip. 
‘Sometimes, when even the music palls, they try transmitting it by 
radiotelephone to their friends on the ground. 
‘They must have to use an exceptionally loud needle, 


Copyright Keystone View Co. 


Making a Bird of the Airplane 


The metamorphosis is accomplished 
simply by accordion-pleating its wings 


By Carl Dienstbach 


ERE you ever impressed with 
‘the beauty of a large stuffed 
bird—a hawk, for instance— 
posed in the very act of jumping off into 
space? Didn't youwanttosee the thing 
come tolife? But how would you feel if 
the outspread wings remained “stuffed” 
and you saw the creature walk, eat, and 
sleep in that same exaggerated pose? 
This little fancy explains perfectly 
why the eternally 
‘appearance of an airplane has always 
grated on sensitive nerves. Nor does 
the impression change if a purely 
utilitarian point of view is taken. So 
far, “stuffed wings” have made life 
miserable for the airplan>—metaphori- 
cally speaking—just as for the bird. 
‘Shunned by automobiles and boats, the 
awkward contrivance remained ban- 
ished to rural flying-fields, far from the 
walk of life. It dared not show its face 
on streets or roads. To store a single 
forty- or fifty-foot machine required a 
building as large and almost as costly 
as a family mansion. 
The Airplane’s Awkwardness 
Automobiles were eagerly sought by 
‘the buying public even in their early 
days, when they were both costly and 
dangerous. If the airplane so far has 
not proved an equally “good mixer," 
‘the reason may be explained not so 
much by expense or danger as by its 
awkwardness. In fact, folding the air 
plane’s wings is a task far more impera~ 
tive than has been generally realized. 


Nature's solution is ideal, but in- 
imitable. Trying to compose artifi- 
cial wings of ‘sections that like 
feathers would be capable of “tele- 

ing” over one another, yet 
having a smooth and strong surface, 
closed as well as extended, would be 
adventurous engineering. " Swinging 
rigid wings back, parallel to the fuse- 
age as has been done is only a half 
‘measure that still leaves the bull 
awkward. ~ 

The Folding Wing 

But along comes Mr. J. A. Weis with 
‘plan that is plausible on the face of it, 
just because it has proved successful in 
‘a similar ease—the floors of the immense 
sheds for mammoth dirigibles. 

Some architect conceived the plan 
of snugly folding these tremendously 
large and massive doors into the towers 
that flank the shed’s entrance, by 
“accordion-pleating” them. ‘They are 
composed of parallel vertical segments 
which fold tightly one against the other, 
just like the slabs of a fan. 

Virtually, Mr. Weis has done the 
Hdentical trick with the wings of a 
biplane, by composing each wing of a 
number of parallel fore-and-aft sections 
Which, folding one against the other, 
“‘accordion-pleat” the whole wing. 
But he had to find a way of performing 
this folding process from the central 
“fuselage,” and the most natural meth- 
‘od was to further dissect the wing's sur- 
face into tip-to-tip sections as well. 


A 
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Now, he could “break up" one such 
tip-to-tip section and make of each 
‘wing surface a mechanism exactly like 
the well known “‘lazy-tong” device. 
In exactly the same way it could be 
extended or collapsed by operating one 


end of it—that next to the fuselage. 
Pivoting the interplane struts to the 
center of each principal “accordion 
section" kept them always upright and 
parallel to each other. The whole plan 
automatically made that part of each 
wing, where oppositely folding sections, 
are joined to form the lazy-tong, the 
strongest; and, as wings usually possess, 
two strongest ‘tip-to-tip members, the 
wing spars—a second lazy-tong arrange- 
ment, corresponding to the rear spar— 
were joined to the center section in the 
rear. So Mr. Weis’ whole wing consists 
of one central tip-to-tip section, against, 
which a front and a rear tip-to-tip 
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section fold in the same opposite sense. 
‘This plan has fundamentally the great 


at all by this sort of folding. 
The Strength of the Wing 

‘Thus it requires but little added 
weight to preserve the same degree of 
structural strength, because, generally 
speaking, only tensile strength must be 
compensited for, while compression 
seoabe eo tian, op oe rely ty 
“compounded” as by solid parts. 

But metal was called for as build- 
‘ing material, because perfectly regular 
shapes of locking edges must be insured, 
and furthermore only metal permitted 
the splitting up of parts which were 
none too bulky in the solid wood. ‘The 
necessary cutting up of each rib into 
three separate pieces threw the tensile 
strains of each rib upon the mentioned 
substitutes for spars, subjecting them 
to a torsion whieh, in turn, required 
that all the links’ of the Iazy-tongs 
be fitted as tightly against one another 
‘as in a pair of scissors, 


Tensile 


ing eventually in the same sense, and 
thereby annihilating all compressional 
resistance of the “spar” they compound. 
‘But Mr. Weis has provided an extension 
to each link beyond its pivot which 
effectively locks them all against any 
such motion. As spar strains are 
mainly compression strains, but little 
addition of material and’ weight is 
needed to: lock them securely by this 
method. 
Chief Difficulty of the Scheme 

But what is the chief dificulty in Mr. 
Weis’ scheme? I just mentioned it: 
spar strains are compression strains. 
Yet a lazy-tong, as even its name 
implies, is inherently extremely weak 
‘against any compression as long as it is 
yet the least bit folded. Only when it 
is extended into one perfeetly straight 
line does it become suddenly strong, 
for the reason that it then ceases to 
remain a lazy-tong. 


out any wire bracing (the wires instantly 
relaxing). True, folded a great deal, it 
becomes itself a truss. But how about 
the intermediate stage? A wing must 
not be folded before the machine has 
come to a standstill after landing, be- 
cause the least air pressure on the wings 
during folding would prove disastrous. 

‘The following remedy is suggested. 
All interplane staying should be made 
of continuous wire cables running over 
sheaves, just like the warping wires in 
the old Wright plane. These cables 
would have to be wound on motor-driven 
‘windlasses to take up the slack instantly 
and with the required force, also per- 
mitting “tuning up” stays instantly 
‘after spreading the wings. But all 
this presupposes very nicely perfected 
mechanical details. 

Still, the folding wing is most de- 
sirable, for the following reason: hith- 
erto the attempts to stop a machine’ 
headway after landing were liable to 
result in the machine's jumping again 
into the air, followed by “pancak- 
fing." But with the wings instantly 
collapsed on touching the ground the 
tail may be depressed and the wheels, 
braked to any extent. It also may. 
be easily arranged that the shock of 
striking the ground automatically 
collapses the wings at exactly the 
right instant. 

It is of importance to. mention 
that experimental regular size wings, 
constructed for Mr. Weis by the 
famous Falcon airplane works in Eng- 
land, exhibited the same strength and 
only’ a fraction more weight than 
standard conventional wings. 
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Do It with Tools and Machinery 
- . . 


‘A moa ter 
yen ter “hese 
Teta10 “pounds ant 
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rwunyeD 
TANS 


So ae cone 
oe, ed ing OEMs 


Grrease-cups attached to, the 
connect ng-rods cf a machine, 
ferexample a locomotive ae & 
Accided improvement over the 
‘old method of olling by hand 


Copable of Manging a great 
variety. of tuber, anew tube 
Gsping arrangement is 30 
‘designed as to enter and expand 
hheend of a copper or brass tube 


This bit-brace gives the bit 


this dll is a” certainty, for various necessary speeds... By 


there ‘are no loose tuber to 
loosen, bend or breale away from 
the main body of “the drill 


cman ef igh d 


Tt is claimed that the de ‘Acnoca-and overtime rush in a certain fac- ‘The “dope” for coating air 
vice’ shown here will clamp tory restaurant deprived many employees plane wings is placed in a spe~ 
fll classes of work in almost fof a considerable portion of their’ lunch Sial air-tight canto avold 
‘any conceivable position period, ence this ‘portable service stand ‘evaporation of the solvents 


thermometer you 
‘must do it all over again 


Permits the used water to be drawn 
fom the tub tnd Sjected ints the sake Tes con att 
tached to any Water faucet and is economical in operation 


"Nome stringy ee if you se the pach 
to lower them ito the kettles The 
iw the spoon Is pirced with tay holes 


Tee-cream can be kept io this eon: 
tainer for six or seven hours without 
mln. forthe container embodies 


used ‘over end over again 


To Keep Ties from Rotting 


AILROAD ties are usually made of wood, and 

constant attention is necessary to prevent’ them 
from rotting. One of the most fruitful causes of trouble 
fs the stone filling or ballast between the rails. Around 
the ends of the ties, as a result of the constant dropping 
of dirt and grease from the trains, the ballast becomes 
mixed with dirt. Gradually it buries the ends of the ties, 
allowing damp and other disintegrating influences to 
work havoe, 

‘The old way of combating this was to fork over thé 
ballast by hand. Now a machine does the work ina 
fraction of the time formerly required. 

The machine is a miniature chain- 
and-bucket elevator, run by a gasoline 
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Keeping Hens on the Move 


T exciting lives German hens must lead! Through- 
‘out the harvest-time they never know, on going to 
roost at night, where they will be in the morning. Why? 
Because they’ live in traveling hen-houses. Each night, 
when the hens have turned in, the hen-house is carted to a 
near-by field from which the grain has recently been 
harvested. Next morning the door is opened and a ladder 
attached. The hens hop down and feed all day on the 
waste grain that was left on the ground. 
‘This method of feeding chickens is both simple and cheap; 
and the chickens greatly approve of it, since they can éat 
all day long. 


Instead of taking feed to the chickens, the Germans take 
their chickens to the feed; the hen-house is wheeled to 
fields from which the grain’ has recently been harvested 


Dial Indicates Inaccuracy in Lathe 


engine. ‘The frame has guides at the 
sides to keep it in the right position 
between tne tracks, It is moved along 
by means of a chain-and-ratehet ar- 
rangement. The buckets dig up the 
ballast from the ends of the ties and 
deposit it on a wire screen. This is 
mechanically shaken and the dirt is 
sifted out into a steel pan, the ballast 
sliding off the end of the sereen back on 
to the track. 

With this machine a crew of five men 
can clean about thirty-three feet of rail 
in forty-five minutes. 


Welcome News for 
the Smoker 


ICRATCH, serateh! No light! 

‘Scratch, ' scratch—what’s the 
Matter with these matches, any- 
way’ 

As a matter of fact, the matches 
are all right. It’s the striking surface 
‘on your box that’s at fault, and the 
war is to blame, of course! ‘It eaused 

shortage in antimony, whieh is one 
of the ingredients used in coating 
safety-mateh boxes. 

But now a substitute has been 
discovered. It is called “brilliant 
friction” and is being manufactured 
in Slovakia. 

Perhaps this sounds indefinite and 
far away—but-already great quanti- 
ties of the composition have been ex- 
Ported to Sweden, Denmark, Holland, 
‘Austria, and Germany. 


RUING of work in a lathe and 

finding out whether the centers 
of the lathe are in stinement is made 
easy and certain by a new indicator- 
wage. 

‘The gage is simplicity itself. It has 
only four parts, which are a Z-shaped 
rod, a long pointer, a plate carrying an 
indicating seale, and a small metallic 
body having on one side a recess to 
receive the dead center of the lathe and 
fon the other side a centering point 
adapted to enter the center recess in 
the work. 

‘The work is placed in the chuck of 
the lathe, and the truing-gage is in- 


serted between the work and the dead 
enter. The lathe is then started up, 
slowly. 

If the work is set up true the 
indicator will remain stationary, but if 
there is the least inaccuracy it, will 
cause an eccentric movement which is 
magnified down the length of the in- 
dicator-rod. This magnified eccentric 
movement is plainly discernible and the 
exact extent of the inaccuracy is ine 
dicated on the seale, 

The use of the gage is not limited 
to the truing up of the center mark 
‘of work to be bored, but it may also 
be used for testing the truth of the 
center of a lathe spindle, for truing 
up the face of work, and for setting 
the tailstock in necurate -alinement 
with the headstock. 
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Cranking the Airplane 


It is an awkward moment that 
science has heretofore neglected 


soulfully as you wateh an air- 
plane glide swiftly through the 
air. But if you saw the ugly, mechanical 
way in which its motor was started back 
there on the field, you'd change your 
tune to ‘“How like a flivver!” For the 
airplane's motor is cranked; and this 
eranking is no easy flivverish job 
‘either, since the dangerous sharp-edged 
propeller is right on the spot all 
‘the time. 

‘How isit cranked? One clumsy meth- 
‘0d is shown in the picture at the top of 
the page. An automobile motor is re- 
eased from driving the wheels and is 
connected by a chain drive with a shaft 
that terminates in the propeller hub. 
‘When the motor of the automobile turns, 
‘over #0 does the propeller. 

Even this clumsy method is a distinet 
improvement over the earlier one in 
which the propeller was turned by 
hand, ‘That was so ‘mechanically in- 
decent"! 

‘The pllot and passenger were, in a 
‘way, at passive as chil- 


« H= like a bird!” you murmur 


dren in a baby earriage; 
ft was the “gang” that 
“shoved them into 


space—the crowd of 
mechanics that first took 
hold of the 
both wings, and 
fally that daring mat 
ador who started the 


motor by tackling the 
lly 


gave it a twist, 
and jumped back in 
time ve himself 
from being chopped up. 

A propeller is shaped 
the very reverse of a 
erank, having « sharp 
edge exactly where there 


should be a han- 
dle, The mo- 
ment the motor 


striking serpent. 

“Why not use 
a self-starter?” 
you ask. Its 
‘weight while the 
airplane is in 
flight greatly 
hampers the air- 
plane’s power. 
However, a de- 
tachable starter invented by M. Odier, 
Frenchman, isnow being used on many 
French airplanes. It is mounted on a 
bipod, and can be worked by one man. 

‘A tube filled with liquefied earbonie 
acid is attached by a metal pipe to a 
long steel eylinder containing a piston, 
‘These are located on the longer leg 
of the bipod. A pulley is fastened 
to the piston, and over it stretches 


An 


A Frenchman invented the 
Getachable aicplane’ starter 

the right. Tt te operated 
hy the release of carbonic acd 
Against piston, which whirls 
Sidrum connected with it by 
2 cable. The drum ismounted 
fona shaft, together with 3 
Beltshaped projection that 
{es into the hub of the pro 
feller, ne shown on the fete 
When the drum whirls 
‘around, 90 does the propeller 


‘motor is connected by a chain drive 


automobile 
‘Siu a shaft that terminates in the propeller hub; 


cable that comes from the cylinder. 
‘The cable travels on, and is wound four 
times around a grooved drum, being 
fastened then to an elastic cord, ‘The 
drum is mounted on a shaft together 
with a bell-shaped projection that is 
‘made to fit into the hub of the airplane 
propeller. Four bolts on this bell-shaped 
projection slide into grooves in the hub. 
‘To start the engine, a man presses a 
=, lever that releares the 
carbonic acid. The 

) piston then shoots out, 
and with it goes the pul 


ley, The eable gives the 
drum a twist sufficient 
over, 

Now that the engine is 
started, how is the start 
er detached? You ro 
member the bolts on the 
projection 

grooves. into 

which they fit. ‘These 


grooves are cut at such 
angle that the bolts 
are foreed out when the 
propeller whirls, Then 
all the attendan 
do is to carry th 


has to 
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Steel Legs for the Work-Bench 


GOD work-bench fs necnmary for good workman: 
; it must be light and strong and rigid and 
dhogetber carefully planned if it is to give first-class 


“SSuch a work-bench is shown below. The legs ure made 
of U-shaped pressed steel, and have wide base-plates 
that are screwed to the floor. Even when they are 
stationed as much as eight feet apart they will yet 
hold the table in a perfectly rigid position. 

‘The wooden table-topis| 
attached to ametal frame 
that is electrically welded 
to the legs. The front 
half of the table-top is of 
double thickness; and the 

‘These men are making experiments for the purpose of deter- ack half is finished off 

mining the heat-saving value of pipe-covering compositions with a vertical board to 

keep the tools from slip- 


Heat Saved Is Money Saved Pe eetcienhan ty 


THAT are these men doing with this complicated ap- Spd 


e wi Jength that may be re- 
aratus that ranges all the way from a vacuum flask quired. Témay run down 


10 pipe covering? 
‘The pipe-covering explains it. It is assembled for the fons pe iced 


purpose of measuring the efficiency of different pipe-covering S 
‘compositions, and is used by the students at the Massa- Hap tpeabereg 
chusetts Institute of Technology. fered cana REAL ob 

‘The embryo. engineers make their own readings and which, Uy the way, m6 
calculations, and much interesting data has been gathered. crea ia 
Among other things, it has been found that, by using a Perma as suretnn 

iad covering, a taving of $1,300 ayearismade on 1,000 ee metal bar running 
square feet of 1}-ineh pipe surface, when theinside tempera- Fe gen ila a 


ua ieee Ten the back leg correspond- 
ture of the pipe is 400° F., and coal is ten dollars a ton, The U-shaped leg ne inetote 


; ince the screws in 

ral the base plates are the only means by which the work-bench 
One Way to Keep St ight is made stationary, you can readily see the ease with which 
LANG! You jump it can be moved. 


i bud for A Mule’s Daily Bath 


the bell sounds, for it 
seems to come dirvetly 
from the chest of the HIS mule gets a daily shower-bath, and so do 
‘man you are talking to. il her sisters who work with her in’ the mine. 
‘Aaa matter of fact, you ‘The shower is equipped with three large nozzles 
discover that it does. that shoot a continuous spray of water down on the 
He is wearing what is, mule’s head, body, and tail. Perforated pipes alo 
Known as the incorrect the sides of the shower-bath help to clean the day 
position indieator, and accumulation of dirt from the mule's tired body 
‘This daily cleansing of the mule undoubtedly 
adds to her days of usefulness, 


every time his chest 
eaves in a bell sounds, 
warning him to throw 
his chest out again. 

‘The indicator was 
invented by George T. 
Boylan, of Hartford, 
Conn. 'It is made like 
a harness, having a belt Every. time his 
that fits around the chest, and a pair chest, caves ina 
of shoulder-straps. A long flat case [operated by the 
attached to the ends of the belt harness he wears 
contain the bell and the wherewithal 

One end of the belt is fastened securely to 

, but the other end is attached by springs. Thus, 
when you eave in, the springs contract. A lever attached 
to the sliding erid of the belt moves back and forward as the 
springs contract and extend. ‘This causes a geared wheel 
to turn, The wheel meshes with a second wheel, and this 
also, in consequence, turns. A contact point connected with 
the battery is mounted on the second wheel and is located 
—when the wearer stands properly—midway between arms 
of a metal fork which is also connected to the battery. 
‘These two contacts—the point and a leg of the fork—must 
touch before the bell will ring. 
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Through the Breakers on a Surf-Boat that Can’t Sink 


{Sliding home: he's safet 
Te needa no umpire on 
the shore to tell us this 
‘And it makes no differ 
fence whether you can 
twin ‘or not, whether 
You are fat of thin —the 
Zort‘boat is so buoyant 
that you are alway 
bound ocome outon top, 


fet & mouthful of wid, 

hite «ripping the 
grooves inthe sides 
Sr the fish he can’t sinke 


A Monster Movie Screen Wood and Heat 


DVERTISING billboards and moving-pieture screens HEN you stop to think of it, isn’t the most popular 
grow larger and larger. Which of the two is the kettle cover in your kitchen the one that has.a wooden 
monster shown here? Since it's outdoors, one would knob on the top? No matter how hot the tin or agate or 
naturally call it « billboard, but it proves to be a moving- aluminum may get, you can always lift it off by the wooden 
picture screen, one hundred knob without burning your 
feet square—the largest in . fingers. This is because 
the world, ‘heat passes through. wood 
Tt was erected on the fair much more slowly than it 
grounds at Columbus, Ohio, does through metal; and 
for the Methodist Centenary that is why wood is used 80 
and cost more than eight generally for handles of all 
thousand dollars. One Kinds. Tts low conductivity 


hundred thousand square also explains its use for 
feet of lumber was used in refrigerators and fireless 
‘the frame, and the screen cookers. 
itself is made of matched, ‘Woods differ among them- 
smoothly planed boards selves as heat-conductors. 
painted white. : Heavy woods, like oak, 
‘The pictures are thrown conduct heat more rapidly 
fn this screen by nine pro- than do light woods, such ss 
jectors from adistance of one spruce; and all woods con- 
hundred and thirty-five feet, duet from two to three 
and one bundred and ten times as much heat with the 
thousand people can see it, grain as across it. 
Imagine a close-up of Stone and conerete con- 
‘Mary Pickford on a screen duct heat from ten to thirty 
like ‘this; her face would me - times as fast as wood, and 
be about fifty feet wide and that is one reason why wood 
each eyelash would be near- ia marina aire is more desirable for floors 
ly a foot long! and walls, 


Popular Science Monthly 


The Motor that Rocks the Cradle Soap and Brush in One 


“RROCK-A-BY, baby, on the 

tree top,” when the 
wind blows the cradle will 
rock” —uncertain rhyme and 
an uncertain way of putting 
the baby to sleep; the wind may 
not blow. 

Luther P, Jones, of Russel- 
ville, Ala., has invented a 
cradie that will swiny con 
stantly, regularly, and auto- 
matically, needing neither wind 
nor hand to rock it. A motor 
does the work. You wind up 
the spring when you want to 
start it. ‘The motor turns a 
wheel that causes the bar sup- 
porting the cradle to swing. In 
the words of the patent paper, 
“the clock mechanism has an 
eseapement connected with and 
adapted to actuate the oscilla 
tory member.” 

‘The cradle hangs on chains 
that terminate in the bar lead 
ing down from the motor and 
its attachment above, Thus, you 


“ HERE'S my shaving 


soap?” you asl 
Baby's fed it to the cat,” you 
fare told. If the soap and brush 
‘were one there would be no 
chance of losing one half without 
tthe other, and Inthering would 
become much simpler.” Below 
| you see a shaving-brush having 

@ hollow handle, so that a 
stick of soap ean be passed 
through it to a point within the 
bristles. A pusher attached to 
the eap forces the soap along 
tthe interior of the handle. If 
desired, the eap can be thread- 
ed, in which case it is tured 
to adjust the soa 


see, if the baby should not eare for 
sleep he will be interested in the 
wheels above and will forget to ery. 


their sleeping child for a mov- 
ing-picture show. ‘They have 


Play Solos and 
Accompany Yourself 


F you strum a guitar, or 
tinkle a mandolin, either 


and wheels are dainty’ enough 
to be seen on. your baby's 
cradle, you can easly make 
cover for them out of a ttle learnedly from music, or irre: 
retonne. Or do. you disap- , sponaibly by ear, you have prob- 
Drove of eradlnroking? bly tee play harmony on 
Perhaps you believe that ery- Sr gail pi a sap ad the bass strings, while carrying 
Ings good lung exercise or babies, died Bek which makes pret peed” poole the air on the treble strings.” Ate 
ter spraining two fingers and 

tying the rest in knots, you have 


One-Inch Belt Carries 1,000 Horsepower EVE BR 
NY eee pulleys in themselves are not new, but the older types renceville, Ill., has perfected a device 
carried a heavy laminated belt, while the one pictured above that will finger the bass strings of 
carries a light, single-thiekness band. a guitar, or other instrument, for an 
‘The new pulley is made with a pair of close spiral grooves, technically = accompaniment, while the 
known as helical grooves, which run parallel to each other around its DS" air is played in the ordinary 
circumference. In each of these grooves is wound wire to form an 4 Sway. The accessory 
electromagnetic circuit. Current, fed through “slippings” at the 4 clamps on to the neck 
hub, is passed through the two coils. It passes through one in of the instrument, 
one direction, and through the other in the opposite direction. and is worked with 
In this way what is called a magnetic field is created, the two ‘a rod attached to 
poles of the magnet being the two parallel helical grooves. the little finger 
By making the magnetic field practically cover the sur- of the right hand. 
face of the pulley, great attractive foree is obtained. In ‘It is a small tri- 
consequence it is possible to use a very thin steel belt, angular block, with 
which is made in one piece or brazed together. The belt bars underneath, so 
should not exceed .06 of the diameter of the pulley. ” arranged 
‘The steel belt and magnetic pulley combination has tre- A Sees that they 
mendous driving power and will run at great speed. With “S depress 
a pulley fifty inches in diameter, running at eight hundred S ‘the bass strings at the 
revolutions a minute, a one-inch belt will transmit one thousand proper frets to make 
horsepower. simple chords. 
Steel belts may be safely run at a speed of eighteen thousand It is equally applicable 
feet a minute. They are consequently useful for transmitting rr to other string instru- 


power from turbines. ‘ments besides the guitar. 
* 
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Fighting Flaming Oil 
with Foam 


‘MASS of twisted sheet-iron and pipes from 
which rivulets of oil, gasoline, and naphtha 
continue to burn is all that remains of the 

great oil plant. ‘The blaze gave the fre depart- 
ment the hardest twenty-five-hour fight in its his- 
tory, but there is no longer danger of the flames 
spreading, as all the damage that could be done 
hhas been accomplished. The loss is estimated at 
$1,500,000." 

‘That is the report of one New York newspaper, 
written on the fourth day of the great oil fire in 
Brooldlyn last autumn, The firemen had to fight 
the blaze with water and sand. ‘These were inade- 
quate for the purpose, and the only thing to do 
‘was to let the fire burn itself out, at a tremen- 
dous loss. 


Non-Inflammable Bubbles 


Chief among oil-fire quenchers is suffocation by 
foam. ‘The greit non-inflammable bubbles are 
poured over the surface of the oil, and the fire 
quickly subsides. ‘The bubbles are made by com- 
Dining sulphuric acid with biearbonate of soda. 

Carbonic-acid gus is thus formed, and it quickly 
ssulfocates the flame. Many oil-storage vlants are 
now equipped with these bubbie tanks, and some 
of the tanks work automatically. ‘Thus, should a 
fire start when no one is near, the tank will see 
that it is put out—perhaps before any one arrives. 

‘A. large oil-storage tank was being built at 
‘Midland, Pa. The first ring, about five feet high, 
hhad been erected on the foundation, when the 
owners suddenly decided to try out their new 
automatic extinguisher. ‘They poured two feet of 
water in the ring then eighty barrels of crude oil, 
and on top one hundred gallons of gasoline. They 
soaked some cotton waste in kerosene, cet it on 
fire, and threw it into the tank. 

‘The flames burst forth, and two minutes later 
the foam bezan to flow. ‘Two minutes nore, and 
tthe fire was out! 


Foam-Pipes Solve Problem 

‘The pictures of this fire test show the two stand- 
pipes, one on each side of the tank. Beth ef them 
contain the foum-making liquids. ‘The one on the 
right was used for this particular fire. Bica:bonate 
of toda and soapbarie dissolved in water are kept 

the bottom of the pipe. An acid-tank for the 
‘sulphuric acid is mounted above the leve, of the 
‘soda solution. A pipe leads down from the tank to 
the solution below. 

‘At the place where the acid-tank and the pipe 
meat there is a glass plate to keep the acid from 
rushing down the pipe under normal conditions. 
A plunger is mountel directly over the glass, and 
above the plunger there is a hammer, held in place 
by chains which haye links that will melt when 
heated to 212” F. Thus when the fire was started 
the links melted, ths hammer dropped on the 
plunger, the plunger bro‘e through the glass, the 
acid ran down the pipe, mixed with the soda—and 
the foam eame bubbling out of the spout of the 
stand-pipe, 

‘There are many other ways in whi=h foam-pipes 

y be made to work automatically. In one in- 
ance, the valves that let loose che liquids were 
worked by electricity; the heat melted a fusible 
‘connection that started the current. 


‘The pipe contains two tanks, one holding bicarbonate of soda and 


the other holding sulphuric acid: when these are mixed a foam re- 
‘sults that contains carbonie-acid gas. This gas suffocatesthe Names 
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A New Lock that Saves Water in the Upper River 


‘Thelock shown in this picture isthe invention ofa German 
‘engineer, and seems to solve the problem of overcoming 
treat differences of level in river navigation at & mini 
frum of cost and without draining the river on the higher 


level of too much of ite water. ‘The water-filled tank 


witch relieve the burden 


fn the hotsting “machinery 


February, 1920 


A Lock that Does Not Waste Water 


It combines the principles of the ship 
railway with those of the basin lock 


HEN two navigable rivers are 

to be connected by a ship-eanal, 
‘one end of which is considerably high: 
than the other, locks must be cor 
structed between the two rivers. Othor- 
wise the river on the higher level woul 
Tose a great amount of water which 
would flow through the connecting 
canal into the lower river. 

If the locks are used frequently, the 
consumption of water may seriously 
impoverish the volume of water in the 
higher river. It is true the water neces- 
sary for operating the locks may be 
taken from the river on the lower level 
and pumped to the locks. This would 
not interfere with the navigability of 
tthe lower river, as the water taken from 
it would be returned to it after having 
been used in the locks. But the pump- 
ing of water, especially to a much 
higher level, is very costly and con- 
‘sumes a great deal of time. 

Ship Railway and Basin Lock 

A Corman engineer has invented a 
method of overcoming all these diff 
culties by a combination of ship rail- 
way and basin lock. ‘The ships passing 
through the lock are carried in a water- 
filled tank of reinforeed concrete rest 
{ing upon a substructure of latticed steel 
which constitutes the truck frame of 
the carriage. ‘The entire structure does 
not, however, rest upon wheels run- 
ning on an inclined track as in the ease 


It Does Five Machines’ Work 


By Ernest Welleck 


of the ordinary ship railway, but on 
three large and air-tight cylinders of 
reinforeed concrete. When fully sub- 
merged these cylinders support not 
only their own weight but also the 
weight of the steel carriage and of the 
water-filled tank. 

‘The lock basin, wider at the top than 
fat the bottom, forms a trough lined 
with reinforced eonerete and is inclined 
‘on the side on which the hoisting and 
lowering machinery is located. 

Let us suppose that a ship is to be 
lifted from the lower to the upper river 
level. ‘The car, with its steel structure 
and the water-filled tank resting on 
the airfilled concrete cylinders, is 
ready at the water-gate. The water in 
tthe tank is on the same level as that in 
the lower river. The entire weight of the 
carriage is buoyed up by the eylinders, 
and there is practically no weight on 
the wheels or rollers, which are resting 
fon the track of the ship railway. ‘The 
sliding water-gate is opened and the 
ship is admitted to the tank. 


Supported by Air-Tight Cylinders 

After the gate has been closed, the 
propelling mechanism, driven by steam 
engines or electric motors, is started, 
and the carriage, now with the extra 
load of the ship in the tank, begins its 
voyage toward the other end of the 
lock. 

Since the level of the water in the lock 


is the same in all parts of the lock, 
while the carriage moving on the in- 
clined plane of the track is steadily 
emerging more and more, it is clear 
that the burden upon wheels, track, 
and engines increases gradually as the 
carriage moves toward the upper river 
end of the lock. Yet, the greatest bur- 
den that is likely to be imposed on the 
moving mechanism under the most un- 
favorable conditions is estimated at 
‘a trifle more than one hundred tons; 
the rest of the burden is supported 
by the buoyancy of the air-tight 
cylinders. 


Through in Twenty Minutes 

‘When the carriage reaches the upper 
river end of the lock, only the cylinders 
are submerged. The tank is high above 
the water in the lock, and its 
water is on the same level as that in the 
the upper river. The sliding gate is 
opened and the ship passes from the 
tank into the waters of the upper 
river. It is calculated that the average 
time required to carry a twelve 
bundred-ton ship through the lock will 
be about twenty minutes, assuming 
that the difference between the upper 
and the lower river levels is not lest 
than thirty and not more than seventy- 
five feet. The cost of constructing 
a lock of this kind is considerably 
ie ‘than that of an ordinary lifting 


Sea-Grown Insulating Fiber 


F by scrapping five machines and buying one you could "ATTED beds of fiber, seven feet thick in some places 


ave 
Space is 


nary desks in 


machine that takes the place 
of five others. Tt embodies in 
itself convenience for shearing 
plates and round and souare 
bars, coping and notching, sec 
tion’ cutting, and punching, 
without the necessity of chang- 
{ng any tools or attachments. 

Several operators may use 
the machine at the same time 
without getting in one another's 
way, for the various operations 
are completely independent 
fof one another. The control 
of the machine is by foot levers, 
through gears and elutehes. 

‘Work of practically any size 
ean be manipulated, for the 
girders, bars, etc., are not im- 
peded in their passage through 
the machine. 


worth hundreds of dollars, would you do it? 
ble, A recent article in the POPULAR SCIENCE 
MONTHLY estimated the cost of the space for two ordi- 
jew York (a space covering some fifty 

by sixty-four inches), as thirteen thousand dollars. 
‘A Chicago manufacturer has recently perfected! a 


and several square miles in extent, have recently 
been discovered on the seashore of South Australia in 
‘the region of Posidonia. ‘This is a valuable 
find, for the fiber is excellent material for 
insulating steam-pipes and refrigerator plants. 

‘The beds are formed from the withered 


stalks of a plant which is not a 
seaweed, but which resembles 
rather a flowering land plant 
except for its habit of growing 
‘under water. Its withered straw- 
shaped leaves wrap themselves 
around the stem and after a 
time form a dense matted hed 
‘of fiber on the bottom of 
ocean, which here is shallo 
From this bed a new growth of 
fiber springs, withers, and in turn 
becomes the ground for another 
growth, so that the bed grows 
constantly thicker, 

Tt is estimated that the whole 
deposit contains 4,500,000 tons 
dry weight, und’ the South 
Australian government foresees 
from its exploitation a rich new 
industry. 


Moving Poles without 
Disturbing Wires 

LES carrying 66,000-volt wires, 
300-volt wires, and telephone 

wires, followed a country road. The 

course of the road was changed, and the 

poles had to follow. 

‘The pole to be shifted was supported 
with yuy-ropes at right angles to the 
line of posts, and a pole-jack was used 
to uproot it, A two-ton motor-truck 
then appeared on the scene, and the 
sixty-five-foot pole was secured to its 
rear end. ‘The truck, with its unwieldy 
burden swaying and trembling, backed 
slowly up to the new post-hole forty 
feot away. ‘The linemen rapidly east 
‘off the lashings and lowered the pole 
into its new home, 

Tt was found possible to move all 
the poles in this way without untying 
the lines at any point. 


When Mother Earth 
Tips the Scales 


HE earth weighs 6,000,000,000,- 

'000,000,000,000 tons. Can you 
pronounce it? We suspect that Profes- 
‘sor Louis E, Dorr, head of the depart- 
ment of physics at the Massachusetts 
Institute of Technology, who weighed 
the patient, speaks of it lightly as “six 
and twenty-one ciphers tons.”” 

‘The weighing was an elaborate pro- 
cost. First, two small spheres were 
weighed with the finest accuracy and 
freely suspended from the end of a 
short rod by threads made of quartz 
one twelfth as thick as a human hair. 

‘Next, two lead balls weighing about 
ten pounds each were brought into the 
proximity of the suspended balls, and 
‘the influence of their superior mass 
immediately changed the position of 
the smaller balls. The force that did 
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Eat by the Light of Your Lunch Pail 


UNCH pails mean lunch-time, . the light is located directly under the 
and lunch-time means noon to handleof thepail. Beneaththetorch, the 


most of us; but not to 
Clarence M. O’Neel of 
Eagle Creek, Ore. He 
eats his lunch at night—or 
at least the lunch pail that 
he has recently invented 
would seem to indicate 
that he does. 

‘The unusual feature of 
Mr. O’Neel’s lunch pail 
is that it is equipped with 
fan electric torch to en: 
able the luncher to see what 
he is eating. 

At first glance the pail 
Jooks like an ordinary 
satchel, but you soon 
notice that the opening 
is at the bottom, and that 
‘one end of the top is sep- 
arated from the main body 
of the pail and wears a 
cap. 

‘Underneath the cap you 
will find the lens of the 
toreh. ‘The cap is used to 
protect the lens when it is 
not in action. 

‘The switch that controls 


pail is divided into two sec- 
tions: the upper one holds 
a vacuum bottle, and the 
lower one the lunch. The 
bottle has two uses—it will 
hold coffee, and will serve 
= a8 a hat-rack for the eap 
| when the cap is taken off 

: the lens, 


For those who eat their lunch at night this lunch pail 
thas been invented; it is provided with an electric 
torch, #0. that one may see what he ia eating 


Tron ) Hoses Fresh from the Anvil 


this was ealeulated to be 
equal to the weight of a 
hhuman hair one hundred 
thousandth of an inch in 
in length, 

Knowing the weight of 
both sets of balls, and 
having determined ‘the 
force that the lead balls 


ones;—also knowing the 
power of the earth's at- 
traction upon the lead 
balls, which is their 
weight, —the final caleu- 
lation ‘of the weight of 
the earth became simply 
a problem in proportion. 


Other flowers he makes ax well, 
mered out a Scotch thistle for Andrew Carnegie. 
Both men were born in Scotland. 


HERE are the blacksmiths 
of yesterday? Still ham- 
mering, most likely; but few of 
them are working on horseshoes. 
For example, James Cran, of New 
‘York, hammers iron into roses and 
sells them to an admiring public. 
Below you see a bouquet of iron 
roses tied with an iron ribbon, One 
leaf is abnormally large, to act as a 
card-tra 
‘When a flower is made, the differ- 
‘ent parts—petals, leaves, 
es—are forged ’ separately. 
veins, ribs, and rough edges are 
made by the peen of the hammer, 
Mr.Crancan makea spray of leaves 
in half an hour, but it takes him 
fat Teast two hours to reproduce 
a rose, with all its fine, interlaced 
petals. 


Once he ham- 


‘This elaborate card.tray of roses, leaves, and ribbons 
‘made of iron, hammered out by a blacksmith 
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Getting Ready for the Winter Hike 


By Charles Coleman Stoddard 


TAPPILY the day is past when 
‘most of us feel that winter is a 
‘shut-in season, that the open air means 
colds, tonsillitis, or pneumonia, With 
proper clothing and equipment, we 
may even stay out overnight, or plan 
a protracted camping trip. ‘Perhaps 
even as you read this page the snow 
is falling. You are fortunate if to- 
morrow is a holiday; for that may 
mean a long hike along the drifted 
roads and across the 
snow-covered field: 
If you are in camp, 
nothing gives thesame 
thrill as towake in the 
‘morning and find that 
silently through the 
night the cold hand of 
winter has spread a 
white earpet through- 
‘out the wide world, 
Imagine setting out 
in early morning for 
along hike across a 
boundlesslandscape of 
unspoiled, unbroken 
snow. It makes the 
Dlood leap even to 
think of it. ‘There is 
no need for roads, 
‘even the hillside path 
has lost its familiar 
‘aspect. Our way leads 
us across fields, over 
frozen brooks,through 
the now open woods: 
the winter view is so wide we are 


fare found at this 


amazed at the way the world has 
shrunk; we attempt short-cuts we 
would never dream of in summer when 
we would be certain to be mired in 


the sheer joy of motion, or whether our 
quest leads us to the study of winter 
birds, or to the intimate observation of 
the mysterious and fascinating tracks 
of animals that cross our path from 
‘every hand, we are sure to be rewarded 
a thousand times over. ‘The keen sir 
quickens the blood and brings color 
to the faded cheek, calls back the lost 
health and indiseriminate hunger of 
youth. 


The Two Don'ts 


‘The two most important cautions 
for winter hiking are not fo overdo— 
not to walk too far nor too fast, nor 
to pack too heavy a load; and not to 
wear foo much clothing—save most of 
ft to slip on when resting or loafing 
about camp. 

‘The invigorating air and the joy 
of facing nature in her most boisterous 
moods offer a strong temptation to go 
to the limit of endurance; but it is a 
mistake to overtax oneself unneces- 
sarily, especially in winter. Anything 


Some of the most 


that tends to exhaustion lowers the 


resistance of the body to cold. There- 
fore, measure your stride and your 
distance carefully, and always aim to 
come into camp in ample time to make 
all preparations for the night, to have 
the bed ready, an abundant supply of 
firewood, and’ the evening meal out 
of the way before dark. Eat regularl 
even on the road, it is well to have 
luncheon in the pocket—a sandwich, 
‘or bread and peanut 
butter, or chocolate. 
‘The out-door life, par- 
ticularly in cold 
‘weather, increases the 
* appetite immensely, 
and any physical de- 
pression, from hunger 
or any other cause, 
must be carefully 
guarded against. You 
may pride yourself on 
to pack all 
mmer on 
an empty stomach; 
but remember that 
heat, bodily comfort, 
and the ability to re- 
sist cold, all come from 
the inside, and that 
the fires of the body 
burn out more rapidly: 
with the frost and 
‘ozone of winter days. 
Overheating the 
body through hard 
exercise, with the consequent sudden 
chilling, is infinitely more dangerous 
in winter than in summer. One 
always must be prepared for the halt 
and for a sudden drop in temperature. 


Winter Clothing 


‘of the Year 


‘Two light-weight garments are al 
warmer than a single garment 
combined weight and of the 
same material. For the same reason, 
a loosely woven garment is warmer 
than a closely woven one, because of 
the dead-air it contains. Rubber, 
leather or other waterproof garments 
should not be worn while exercising, 
as they induce per- 

spiration and do 
not permit it to 
pass gradually 
away from the 
body. A loose gar- 
ment of khaki, 
canvas, or other 
closely woven ma- 
terial (not water- 
proofed) may be 
worn as an outer 
garment to shed 
‘snow or rain or to 
Prevent too rapid 
dissipation of 
heat in the wind; 


but cotton, 
Yinen and sill 
retain moisture 
much longer 
than wool and 
become cold 
and clammy, 


and should not 

be worn in win- 

ter except as . - 

some such pimentaeatt fer 

Outer garment. than singe one of 
Loosely wow. thet combined. weight 


en woolen gar 
ments, of moderate weight, are the best 
for all occasions on the road. One or 
two suits of medium-weight woolen 
underwear, a good flannel shirt, woolen 
trousers, light woolen socks’ and a 
heavy pair of woolen stockings pulled 
on over these and drawn up over the 
legs of the trousers, and strong, 
waterproof footgear, is the most sati 
factory outfit and about all one wil 
care to wear while in action even in 
temperatures fur below freezing. The 
extra clothing goes into the packsack. 


“Knickers” for Women 


Clothing for women should be of 
the same materials as that for men; 
and the nearer it approaches the latter 
in the cut of the garments the greater 
will be the comfort of the wearer, 
Long or tight skirts should never be 
‘worn into the woods and under winter 
conditions make proper walking im- 
Possible. 

‘A good sweater is a great comfort, 
particularly if made in the coat style 
with a high rolling collar. Those with 
a long, loosely napped finish hold a 
larger amount of air and are conse- 
quently much warmer. Or you mi 
prefer the popular "stag" or “cruiser 
shirt, of twenty or twenty-six ounce 
mackinaw, which can be worn either 
inside the’ trousers or allowed to fall 
outside like a eoat. The new “beach 
cloth” garments are practicable and 
reasonable in price. This material is 
fleece-lined, with a tightly woven, 
‘windproof outer fabric, and worn over 


woolens is certainly warm. The 
mackinaw or other outer coat should 
have a broad belt all the way round, to 
close the air space and to hold it 
snugly to the body in the wind. But 
itis important to avoid all constriction 
in the clothing, belt, garters, shoes or 
mittens, Anything “tight” to the 
feeling is interfering with the eircula- 
tion of the blood, and the part cut off 
is certain to be cold if not to freeze. 
Unless you plan for snowshoeing, 
cruisers or heavy, oiled high shoes are 
better than moccasins for hiking. If 
the latter are used, oil-tanned ones 
‘are best when the going is likely to be 
at all wet. Ordinary rubber and cloth 
arcties, worn with insoles and heavy 
socks are also practical, and may be 
used with the snowshoes. Have the 
shoes soft and comfortable, with strong 
soles, but not so heavy as to be a 
burden, and large enough to permit 
wearing two or three pairs of heavy 
stockings in very cold weather. When 
a less number are worn, take up the 
space with cork or hair insoles to 
avoid friction and chafing the feet. 


Remember Your Hands 


Mittens are warmer than gloves, as 
they do not constrict the fingers nor 
divide the dead-air space. They are 

with a separate forefinger 
thumb, which enables one 
to handle small objects without ex- 
posing the hands. A good plan is to 
have a larger and outer pair attached 
to the ends of a long elastic band 
passing over the shoulders and through 
the sleeves of the coat, 

You will want a good, warm cap 
that can be drawn snugly down ov 
the ears, A fur cap may appeal to 
you, and is a luxury, but any one of 
the’ many woolen caps is equally 
satisfactory—and perhaps even more 
80, unless you are in the far north or 
the weather is extremely cold. You 
will find your sleeping helmet com- 
fortable on a very cold day. It pro- 
tects the face and neck, as well as the 
8. The cap should always have a 
‘sor, to shut out the glare of the sky. 

If the days are bright, the reflected 
light from the snow will also prove an 
annoyance, and even a danger if long 
continued. A pair of rubber-framed 
automobile goggles, with the glasses 


only slightly colored or smoked, will 
be found very restful, as they’ also 
shut out the troublesome reflections 
from the side. Spectacies are always 
more comfortable than eyeglasses in 
the woods or in the wind; but in cold 
weather care should be taken that 
no metal parts touch the skin. The 
bridge and the bows should be cork 
or rubber covered, or they may be 
‘wound with woolen yarn. ‘They may 
bbe worn under the goggles. 


Lost in the Snow 


Before setting out on a winter hike, 
even when reasonably familiar with 
the country, it is well to study th 
maps carefully, and to carry them 
where they ean be con- 

sulted frequentlywith- 
out digging too deeply 
into the clothing. The 
absence of foliage and 
the heavy snowfall 
change the landscape 
socompletely that the 
most familiar land- 
marks seem strange. 
And never, in winter, 
‘venture intothe woods 
without areliablecom- 
pass and knowledge of 
how to use it. Of 
course, if lost, youmay | 
follow the back track 
in the snow, and sun 
and stars may guide 
you, if you can see 
them; but a sudden 
snow flurry may con- 
fuse all sense of direc 
tion, and in a drifting 


attempt to go on until you are ex- 
hausted. Stop where you are and use 
your remaining strength to prepare 
for the night. Scoop out a trench 
down to the bare ground, and in one 
end of it build a small fire; about the 
other end, throw up a rough lean-to 
of brush,’ bark and boughs banked 
with snow, to protect yourself from 
the wind. "A small fire is better than 
a large one, for you ean crouch over 
it “Indian fashion" and keep warmer 
than by a large fire that will fry your 
face and freeze your back—a small 
fire,too, will need more 
attention, occupy your 
time, and help to keep 
you awake. By all 
means, keep awake 

It will require some: 

fort; but do not, under 
any circumstances, go 
to sleep. Such a biv- 
ouac in the snow is 
‘not dangerous,searcely 
‘uncomfortable: infact, 
look backupon one or 
two similar oceasions 
with distinet pleasure. 


At daybreak, take up 
the tangled skein. You 


‘brint and snow sharpens the 
petite toa keener edge 
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will have rested, and collected your 
wits, and the chances are that it will 
not be long before you untangle it 


Mealtime 


While a luncheon of some sort is a 
necessity on a winter hike, if we make 
it a hot meal cooked in the snow-cov- 
ered woods, we have a luxury never 
to be forgotten. It is wonderful how 


stomach calls for hot food. 


‘Then 
there is the romance of the glowing 
fire, the cheerful cracks and songs, the 
ruddy, healthy faces, and the satis- 
faction of having bested the Red Gods 
in their very lair. ‘The menu need not 


be elaborate: a steam- 
ing Kettle of tea with 
plenty of sugar, hot 
toasted bread with 
slices of boiled ham ex- 
tra-broiled on a. split 
stick over the fire, a ean 
fof beans or spaghetti, 
or a sizzling pan of 
bacon. Just empty the 
beans into the hot bi 
con and brown them, 
It will give them an 
extra flavor, and you 
‘will relish more fat, and 
more sugar, than’ you 
| ever dreamed of, in 
| the cold and in’ the 
| open. A generous slice 
of homemade pounds 
cake and a comfortable 
__| pipe the gods them- 
helves could not ask for 
more. 
‘The outfit for such a 
meal isnot a burden 
and amounts to nothing if there are 
several in the party. You need some 
fort of a packsack anyway, in which 
to carry your spare clothing when on 
the road. 

If you feel that you are not hardy 
enough to remain out all night, by all 
means try one evening meal inthe 
sow, and tramp home after dark. 
The glow of the camp fire across the 
snow’ ix never to be forgotten; the 
glory of the winter stars, that seem 
hear enough almost to be within reach 
the cold moonlight across the valley; 
the black files of cedars marching like 
an army across the hills. 

T remember one such bivoune when 
all evening the snow was falling si- 
ently about us, heaping upon our 
caps, shoulders ‘and backs until we 
seemed some queer, unearthly crea- 
tures of the frozen world. | The tree- 
trunks glowed warmly in the firelight 
and from far away eame the low com 
plaint of an owl. Then came the long 
march back through the deepening 
sow, when we romped and. sang as 
children, until a single, far lighted 
window spoke to us of hore, with 
ary clothes, a warm fire, apples and 
cookies, a dreamless sleep, and another 
joyous morrow in the open. 
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What determines 
your selection 
of a truck tire ? 


Mileage? Kelly Caterpillar tires 
carry the greatest mileage guarantee 
ever put on a truck tire—15,000 miles. 


Traction? No other truck tire can 
possibly deliver the engine’s full power 
to the road as the Caterpillar does, 
because no other tire has the road- 
gripping qualities which its patent- 
protected construction gives 

Resiliency? Its greater depth of 
rubber would alone make the Cater- 
pillar more resilient than the ordinary 
type of truck tire _ In addition to its 
unusually high profile, however, the 
Caterpillar has a system of side vents 
which enormously increases its resil- 
iency by enabling the rubber to flow 
under load. 


These are a few of the reasons that are 
leading the biggest fleet-operators in 
the country to replace their old tires 
with Kelly Caterpillars. 


KELLY-SPRINGFIELD TIRE CO. 
GENERAL SALES DEPARTMENT 
4614 Prospect Avenue, Cleveland, Ohio 
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Positive or Negative—Which is Which? 


How to distinguish the poles of a battery 
when surface markings have been obliterated 


JETS suppose that in front of you 
sits a storage battery. Its polar- 
ity markings are obliterated, yet the 
situation demands immediate action. 
Do you know how to determine the 
negative from the positive pole? 

“Oh”, you say, “I can test it out 
with my voltmeter or can tell by the 
color of the battery plates.” 

‘That's fine—until you discover that 
your voltmeter is at home and that 
the battery casing is not transparent 
but is like a brick wall, and the plates 
‘are completely hidden from sight. 


‘Then you will have to admit that you 
are in a pretty fix and no mistake. 
But—if you can discover a potato 
patch nearby—the day is saved. Just 
sneak over when Farmer Brown isn’t 
looking and lift a good big spud from 
a hill. Shave off the skin from one 
side so a goodly portion of the meat is 
vn alongside the 
battery. 


in each hand and press their bared 
ends into the shaved section of the 
potato about an inch apart. 

See that? The potato in contact 
with one of the wires commences to 
discolor until it finally shows up as a 
conspicuous spot of green. What 
does it mean? Why, simply that this 
particular wire is attached to the 
positive pole of the battery. So that 
settles it. ‘The other pole must be 
the negative one. 

But—suppose you happen to be in 
a desert, on a mountain side, or far 
from a potato patch or a grocery 
store—what then? 

Pour out a little of the electrolyte 
solution from the battery into a glass, 
place both wires in it, keeping them 
well apart, and watch the result. 
Bubbles will rise from both wires, 
‘but a great many more will come from 
the negative side than from the posi- 
tive. This test is always sure. 

Now, on the other hand, why not be 
prepared for this very emergency and 
carry an infallible test with you? 
It costs little and may eome in mighty 
handy some day. 


By Windsor Crowell 


Buy a section of stout glass tubing 
(steam gage tubing is good), about 6 in. 
Jong. Next get 

two rubber stop- 

pers to fit the 

‘tubing and force 


‘Connect the two wires nal through each 

forthe battery and stopper. Next 

watch what comes the solu- 
tion. As alkali always surrounds the 
negative pole such a presence can be 
ascertained by placing the negative 
‘wire in a neutral solution. This solu- 
tion is made by dissolving about six 
grains of sodium sulphate in two 
Ounces of water. Then add a few 
drops of phenol phthalein. Stop up 
one end of the tube, fil it nearly full 
of the solution and'then push in the 
other stopper. Be sure the stoppers 
fit tight so leakage will not occur. 
Seal the end if the tube is to be earried 
about much. 

Tn its normal state the solution will 
be colorless. But connect the two 
terminals to the battery wires, turn 
‘on the current and wateh. 

‘The phenol, which remained color- 
leas in the neutral solution, will gradu- 
ally assume a reddish purpie hue about 
the negative pole and remain so as 


How to Work Under 


HEN trouble occurs either with 
the under side of the automo- 
bile motor or the rear end of the car, 


Tepe Ih 


Jong as the current is kept on and the 
liquid is undisturbed. When the cur- 
rent is disconnected, shake the tube 
and the color will disappear. 

Paper soaked in the foregoing solu- 
tion will show the same phenomenon, 
when a current is applied. 

Ifyou are doubtful as to the polarity 
of the charging cireuit, dip the ends 


of the charging wires into a beaker of 
water in which has been stirred a 
teaspoonful of salt. Turn on. the 
current and a discharge of fine bub- 
bles will be seen to rise from the 
negative wire, 


a Car Without a Pit 


it is somewhat inconvenient to work 
without » pit. 

To partially overcome this condi- 
tion garage man built a sort of run- 
way, as illustrated, by which the end 
of a car could be quickly elevated 
about two feet off the floor, thus allow= 
ing fairly easy access to the part 

‘Two wedge shaped pieces were con- 
structed of heavy spruce timber, 5 ft. 
Jong by 2 ft. high in the rear.” The 
inclined ends of the timbers were 
fastened together by lag screws and the 
vertical backs secured to each other 
by a length of strap iron. ‘The hori- 
zontal surface of the uppermost timber 
was hollowed out to receive the tire 
and the strap iron was continued 
outward in a corresponding curve 
which acted as a bumper to prevent 
the wheel running off the back of the 
‘support. 

‘These two wedges were then bolted 
together at the bottom with two cross 
members, as shown, so they were just 
the width of the tread of a car. 

‘The car can be run up this incline 
either by power or by hand and the 
necessary work done with a minimum 
amount of inconvenience and labor. 
Of course it is not necessary to men- 
tion that it saves the repairman’s back 
and nerves.—THORNTON HALLETT. 


February, 1920, 


SKETCH SHOWING 
GOODYEAR BELTS 
ARRANGEMENT OF DRIVES, 


FORT ATKINSON CANNING CO. 


An Idea, Our Good Name—and the G.T.M. 


They had never usi 
experience with the bel 
plant had been gener 
Atkinson Canning Company did know 
reputation for quality—knew it by the willing testi- 
mony and the demonstrated experience of other 
concerns the country over who were reporting 
notable successes with Goodyear Belts on every 
kind and condition of drive. 

And the plant analysis idea proposed by theG.T.M. 
—Goodyear Technical Man—struck them as the 
logical way to insure the right belt for every duty. 
They had opportunity to test the principle of it 
thoroughly in a study of their new plant's belting 
requirements. They had the G.T.M. make the study. 

So they specified 100% Goodyear equipment — 
transmission belts, conveyor belts, steam hose, water 
hhose—for their new cannery at Jefferson, Wis, all on 
the basis of the G. T. M.'s plant analysis, and their 
confidence in Goodyear products 

The Jefferson plant is an efficient linking of 
different transmissions and conveyors. No one type 
belt, however well adapted to one form of duty, 
could be depended on to fulfill with equal capacity 
all these varied demands. An expert analysis that 
insured the full effectiveness of every drive in rela 
tion to the entire unit appealed to the superintendent 
as the only right solution of the power problem. 


BELTING - PACKING 


Note the belts specified to their 


the light drives, where the conditions are small pul 
leys run at high speed and uniform load, Goodyear 
Glides: for general 

heavy 


naniesion ‘end iwoderstel 
Goodyear Klingtite has been used. 
ecified to the service 
requirec f the Goodyear Belts 
ployed meet the peculiaritiesof the situation, For 
stance, the belt on the canning conveyor, 
= particular construction of cover, fabric and f 
insures against the action of acids encountered in the 
yew maseal W carson 


The unfailing performance of these Goodyear Belts 
‘substantiates the plant analysis method of applying 
belts to the specific service. Their freedom from 
belt troubles—no slipping, no. stretching to an aj 
preciable amount, which usually causes an interrup- 
tion in production in order to “cut out” and take up 
the slack—is their own best service assurance. 


Both Goodyear analysis and Goodyear belts are 
‘at your scrvice. The G.T.M/s expert study of 
ingle drive or a complete plant installation is 
without obligation on your part. For further infor- 
mation about the Goodyear plan of plant analysis 
and the G.T.M,, write to the Mechanical Goods 
Dept. of the Goodyear Tire & Rubber Co., 
Akron, Ohio. 


HOSE: VALVES 
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GOOD YEAR 


 QUARANT EE = 


any seam Brocka = men 


Hanes guarantees wear-service 
that exceeds your expectations! 


‘You buy the greatest winter underwear value at the price in America 
when you put your money into Hanes! You can pay more for frills, but 
you can't get greater warmth or better workmanship or more actual wear 
than every Hanes garment must supply! Our guarantee backs this 
statement to the limit! 

‘You should know that Hanes Underwear—from long-staple raw cotton 
to the perfected Hanes garment—is made in the Hanes Plant! All of 
the multitude of details that make Hanes supreme at its price are under 
direct Hanes supervision ! 

Union Suits—Shirts and Drawers 

Hanes is made in winter weight union suits and shirts and drawers. 
lustrated on this page is the staunchest, most comfortable, wear-resict- 
ing union suit ever sold at the price. It is faultless in workmanship and 
gives a man everything he ever desired in underwear. 

Hanes Union Suits have the most desirable and dependable features— 
unbreakable seams; reinforced buttonholes that last the life of the gar- 
ment; tailor-d collarette that cannot gap; shape holding elastic shoul- 
ders; elastic knit wricts and ankles; pearl buttons sewed on to stay. 
‘And, a closed crotch that stays closed! 

Hanes Shirts and Drawers have the desirable quality, perfect workman- 
ship and features that have made Hanes Union Suits ‘nationally famous. 
Drawers that have the durable snug-fitting 3-button sateen waistband, 


Hanes Boys Union Suits 
in quality of material, cosy warmth and workmanship are unsurpassed at 
the price. Famous for durability. Reinforced at all buttonholes and 


strain points. In fact they duplicate Hanes Union Suits for men, with 
added fleeciness. Made in sizes from 2 to 16 years. Two to four year 
sizes have the drop seat. Four desirable colors. 

“Ask for Hanes at your dealers. If he can- 

ot supply you, write to ws direct at once. 


P, H. HANES KNITTING CO., Winston-Salem, N.C. szcfri2tter 


Popular Science Monthly 
Pulleys on Posts Raise Wash 
Out of Way 


THEN there is a wash hanging on 

the back porch or in the yard, 
it is almost impossible for a person to 
pass without being slapped in the face 
by the wet clothes. The drawing 
shows a simple method of avoiding 
this discomfort. Two pulleys made 
of 8 in, wooden disks having bevelled 


‘edges are bolted to each post. used to 
support the wash line, one pulley at 
the top, and one about 3 ft. above the 
ground or floor. ‘The bevelled edges 
of each disk are turned in when the 
pulley wheels are nailed together, 
Teaving 2 grooved edge. 

A}, in. rope is run over each pair 
of pulleys, the ends being spliced so 
that the rope fits the grooves of the 
pulleys tightly. ‘The wash line is tied 
firmly to the pulley ropes on opposite 
posts, as shown in the aketeh, so that 
when the pulley ropes are pulled up 
the wash line rises also. 

By hanging the wash on the line 
when it is lowered, and then raising it, 
the whole wash is put up where it gets 
all the air, and where it is out of the 
way of anyone who wishes to walk 
under it. “The posts should be from 
12 to 14 ft. high to raise the wash the 
proper distance.—Honack, VAN NICE. 


Using a Hairpin to Clean 
Machine Threads 


HAIRPIN is very useful in clean- 
ing dirt and grit from screw 
threads of small diameter. It should 
first be bent 

into the shape 

QO indicated in 
the diagram so 
that the dis- 
tanee between 
the ends of the 
pin is slightly 
greater than 
the diameter of 


‘site ticcommmen the threaded 
‘iran in hole. Spring 
Seeking thread! the ande af the 

pin together 


until they will go into the hole, then 
screw in the hairpin. ‘The bent ends 
will remove all the dirt and grease 
from the threads. In cleaning very 
small threads it may be necessary to 
sharpen the ends of the hairpin. 


Fast-Cutting 
Mineral Abrasives 
on Cloth and Paper 


Tint Paper 
Garnet Paper Garnet Cloth 
Emery Paper Emery Cloth 
(Crocus Cloth 
Carbon Cet 
Hereuiundum Chet 


This map means 
dependable sand paper 


‘AND PAPER is NOT made —_widthsand lengths—a wasteless, 
withsand. Neitherisallsand time-saving method of using 
paperalike. Most assuredly,sand sand paper. 
Paper is a tool—a cutting tool— For cutting metals, the tough, 
and is purchased with extreme — hard Herculundum and Carbalox 
care by all who demand the — from the fiery electric furnace are 
finest tools. the modern fast-cutting artificial 
Sand paper, as made for many abrasives; Herculundum for cast 
years by the United States Sand iron and similar materials; Car- 
Paper Company, is fine white  balox for steel, brass, copper, 
1, 5m paper flint or semi-precious gamet, aluminum, etc. Discsof Hercu- 
vibe tthe crushed and sifted through silk  lundum cloth glued to wheels 
screens to minutely exact fine- are taking an amazing amount 
nesses—then everlastingly glued of work from the planer and mill- 
to tough fibred paper made es- ing machine—and saving much 
pecially for the purpose,or strong time and money. We would 
cloth. Every step of the process welcome an opportunity to dis- 
isconstantly subjected tosearch- cuss this in detail with you. For 
ing inspection—for dirt or a few machinists, we furnish Herculun- 
over-size grains in a fine polish- dum and Carbalox in convenient 
ing paper, for instance, would rolls. You can tear off from one 
ruin the work, The glue must of the rolls a piece of the exact 
grip each grain just so—each lit- width and length needed to do 
tle grain must be cemented to its the work economically. 
neighbor just right—the flint or Buy U.S. Sand Paper acien- 
garnet grains must break and tifically—the right grade for each 
continually present fresh, sharp class of work. Our Service De- 
‘edges to the work. Exceptional part ment will helpyou determine 
‘quality that does not vary re- if we have a grade of abrasive 
pays close attention to details paper or cloth that will reduce 
like these. your sanding costs—or ‘:-rn out 
In the wood-workingindustry, your metal, leather or composi 
U. S. Sand Paper is used on tion products at Jess finishing 
drums, discs and sanding ma- cost. It costs nothing to get 
chines—eachdoinga tremendous this information. Ever after- 
amount of work formerly done wards the U. S. map trade-mark 
byhand, Above the workmen's will be your guide to dependable 
benches hang rolls of U.S. Sand sand paper. 
Paper in several convenient 


UNITED STATES SAND PAPER COMPANY, Williamsport, Pa. 
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SPENCERIAN 


Steel Pens 


Spencerian Pei 
tried and true as your old 
‘eopy-book axioms. They 
lace better than ordinary 
pens because they write 
fmoother and Inst longer. 
Send 10e for 10 diferent 
[pateres acd ewe wll n= 
(dude, fre, that fascinating 
bok," What Your Hands 
suriting Reveal. 


SPENCERIAN PEN CO. 
349 Broadway, New York 


Making a Hairpin Act as 
Photographer 


T was during a pienie party. "Twas 

a lovely day, and a gay crowd. 
‘The inevitable camera bug was there 
too. 

Not to be left out of the last film, 
the photographer decided to use a 
hairpin to help him out. The eamera 
was focuased on the crowd and a suit- 
able place conscientiously reserved 
for the camera man. A hairpin was 
stuck into an apple so as to leave a 
hook by which the apple could be 
suspended. The camera shutter was 
set, and the apple hung upon the re- 


lease lever, thus tending to trip the | 


shutter by its weight. In order to 
ive the photographer time to get 
back to the party another hairpin 
was hooked on to the lever so as to 
keep it up, this hairpin being at- 


tached to a long strip of wrapping | 


paper reaching over the body of 
the camera and tied to the camera 
tripod. 

‘The paper was then ignited, and the 
author ran to take his place. The 
paper burned through, permitted the 
apple to exert its weight upon the 


shutter lever through the intermediary | 
of the hairpin and—the picture was | 


taken.—AtHuR WORISCHEK. 


Can You Drill a Hole 
Around a Corner? 


EN asked the above ques- 

tion, the tendency would be 
to answer in the negative; but look 
at the illustration accompanying 
this article and see how one of 
the readers of POPULAR SCIENCE 
MoxrHty ac- 
tually accom 
plished the 
seemingly 
impossible 
feat. 

Tt was neces- 
sary tocounter- 
bore the hole 
E and also face 
the bottom of 
the hole. A 
small counter- 
bore of correct 
size, and three 
ordinary auto- 
mobile speed- 
ometer chain 
links — B,C, 
and D—did the 
trick, 

Owing to the construction of the 
‘work to be counterbored, it was neces- 
sary to do this as the piece G could not 
be disassembled without a great 
amount of trouble. The link B was 
held in the ordinary drill ehuck, the 
link C was merely a joining link, while 
the link D was cut off short as shown. 
This work was finished quickly by the 
tae of this ingenius arrangement, and 
it is an idea well worth keeping in 
mind—J.W. Moons. 
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PHONOGRAPH 


NEEDLES 


HESE needles have 

Parallel sides (not 
tapered like the ordinary 
steel needles) and as they 
wear down they always 
fit the record grooves 
perfectly. 


These needles are more 


FORD CARS 


WORKER se 


LIGHT YOUR HOME 
LIKE DAY—Cost 1c 


February, 1980 
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Reduce Present Building Cost 


Save, the Waste and Fibuce the Coste Aladin Sytem anil prpars the 
‘on th: ent ofthe fa 


Aladdin ‘ci’ Homes 


Aladdin Home 
Wasted Costs coda hare abaxial Main Hames sho in the Al 
sy si a i 


,*Dwcings oe an 
ithe desiren 
olor. 
and “rom 
actual photographs of each Aladdin Home as it it 


spears panoein tea 
reer tenen oan 
book. "Te points the way 10 attr home at 

ie sar en 
ero 


erent 
Sees See 


Witmington, Nerth Carolina Portland, Oregon 
Branches: WitteiSirr: MiihGa"™" Feronta Oatane, Canada Neaest Officer 


Making a ton 
of coal do the 
work of two 


Engineers for years now have coaxed, 
petted and fought coal, to make it give 
up its valuable energy—heat power. 

It is a tantalizing problem because 
there is enough energy in a pound of 
good coal to lift up a ton weight a little 
over a mile, 

Fire your cellar furnace as carefully 
‘as you will, Sift ashes and wet the 
coal. Try every means you know to get 
the most heat out of it, Still your best 
record will be beaten two to one by the 
central station in your town. 

One of our biggest public servants, 
the central station, exists purely in its 
ability to sell coal to you—in the shape 
of electricity—at a few cents s horse- 
power. 

‘They have been forced by necessity 
to burn coal economically, because their 
slim profit must come from the narrow 
margin between the cost of coal and the 
selling price of current, which is regu- 
Inted by public com nm. 

And the record of their success is 
inspiring. 

When one also considers the millions 
they have had to spend to achieve this 
position as the world’s most economical 
coal users, their frugality becomes com- 
mendable. 

Tf fuel conservation was practiced in 
every business as it is in Electric Light 
and Power Companies, the layman's dol- 
lar would go further than it does today. 


estern Electric 
Company 


Published in the 
interest of Ble. 


ieee 


No. 2. Ie Florida ax in Oregon, én 
Maine ond i Tezas, Western Electric 
serves in every branch of electrical achiene- 
(ment from washing machines to tele. 
Phones, from power and lighting onthts fo 
lecrical equipment for railroads. 


Popular Science Monthly 
How to Make a Small 
Battery Socket 
HEN you want to put up a small 


‘battery lamp and can’t find a 
‘socket, here's the way to make one 


orsixsmall wire 
nails with wide 
heads in the 
center of this 
‘base and in- 
cline ‘them 
towards each 
other so they 
will form a sec- 
tion of a cone 
—that is, 
Making a mintature driven in a cir” 
bulb socket in a hurry cular position 
ig cmetines Decemry. With their 
family and’ quickiy with heads nearer 
the "simplest materials together than 
the bottoms, 

Also see that the head of each nail 
is a trifle higher than the one preced- 
ing it so if » line were laid around them: 
it would form a rising spiral. Make 
this spiral go in the same direction as 
the threads of the lamp base and of a 
size to fit it. Then drive a larger nail 
or screw in the exact center of the base. 
Connect it to one serew and washer on 
the top of base for one contact and 
bind with a wire around the nails and 
connect it to a second screw and 
washer for the other. 


Protecting the Spare Tire 
From Exhaust Gases 


T3E,,Polsoncus, gases that, ined 
from the exhaust of an automo- 
bile very often cause 

the rapid deterioration 

at of the spare tire. These 
fumes curl about the 
tire, ent away the live 
ingredients of the car- 
cass, and when the tire 
is placed upon the wheel, 
the rotten fab- 

rie explodes 
a loud 


and attached 
to the rear of 
the car, as il- 
lustrated, will 
deflect the ex- 
haust and thus 
prevent the 
gases from in- 
juring the 
tire. Just for curiosity’s sake watch 
the cars.as they go by and note how 
many of them throw the exhaust fumes 


into the spare tire. You will be sur- 
prised.—PavL FeTHERsToN, 


Conserving Life 
by 
Temperature Control 


HOUSANDS of babies died of “summer com 

plaint” or “inflammation of the bow 
last year. 
They died because the cow's milk fed them was 
swarming with deadiy germs, And before Pasteur 
discovered that bacteria are deadlier than bullets, 
hundreds died where one dies today. ‘That is why milk 
is, or always should be pasteurized—heated up to a cer 
point. 
In modern sanitary dairies thousands of gallons of milk go 

through a heater. ‘The temperature to which the milk is heated 

must be accurately known and maintained. There must be no guess 
work. If the heat is too low the germs are not kil If it is too 
high the milk is cooked, hard to digest 


reds of 0 
because of 


industries use Bee instruments 
in dependable accuracy. 


So the temperature is automatically co 
olled by a wonderfully accurate insteu 

ulatidg the amount of steam supplied to 
we heater ‘There are over 8,000 different types and 


etsitive, no brain S38 oF instruments in the Bow ine, ranging 

_ne.brain rom the delicate fever thermometer for 
wef han, taking body temperature to the Fety Pyro. 
‘cho drink milk depend meter, accurately recording thousandth of 
re faultiom workmanship, on the infalli- degrees of heat. At the left! we list eee 
‘of that device inatruments for the home. Ask your dealer 
‘them, If he won't supply you, write 
lect sending dealer's name, Literature 


No human hand 
ratchful as. that 


privilege to have served abo 
yy for_many years in the to ws 
Feow ‘Temperature, Indica- concerning any instrument or types of in. 
i, Recording and Controlling Instruments. struments in which you may be interested 
‘And the milk industry in commoa with hun- will be sent yoa on request 


Zaylor Instrument Companies 


Bochester. N. Ys 


There's @ oe or Tie Thermometer for every purpose, 


oot nara wdesating Was 


MAKE THIS SIMPLE TEST 


Here is a simple test which shows why the 


hhas bromze «brake shoes? and why there make 
the MORROW a better, surer coaster brake, 
‘Slide a piece of smooth, hard wood along the 
topof stable, Slides exsly, doen't it? Now 
take soft rubber eraser and attempt to do the 
same thing, 

"The wood will not ‘grip’ against wood, since 
the two materials are ofequal hardneas and pro- 
duce litle fiction. The rubber, however, bein 
sofier than the wood, “takes hold” ofit, and will 
not lide easly. 

‘When you tack-pedal a MORROW, the Sram” ine 
‘he ab je frcel tn expand, This eingy the Bromne 


ECLIPSE MACHINE COMPANY 
ELMIRA, NEW YORK, 


“ACORROW the 


& 


& 


1 Bicycle you Buy 


ee 
$5000 IN SCHOLARSHIPS | CONCRETE ON THE FARM AND IN THE SHOP 


es Clove February 1, 920 ook Metra and. describes fia 


‘Demand the 


‘Tangara 


‘Shy Comin, Pe ee Wa 25 288 he et | BOOK EPARTAET, 


‘STARTS ANY COLD 


Popular Science Monthly 
A Window Ventilator that 
Can Be Regulated 


N easily constructed and inex- 

pensive window ventilator can 
be made from three tobacco tins and 
a board. 

‘The board 8 in. high is cut so as to 
fit across the window frame closely. 
‘Three rectangular holes, 234 in. long 
by 2 in. high, are cut in the board. 
Openings of the same dimension as 
the holes in the board are cut in the 


backs of the tobacco tins, with lugs 
bent outward and fastened to the 
board at the three openings. 

At the left of the illustration is 
shown the board with one can at- 
tached; at the right, the direction of 
the air currents. The covers are left 
‘on the cans so that one or all of the 
openings can be closed at any 
time,—James CARNOLL. 


To Make the Pole Stick to 
the Clothes-Line 


Hoe me tne raza wats 
the clothes-pole, accelerated by 
the wind, slide down the line and drop 
thenewly washed clothes into themud? 

‘Many times we 


eLomnes Ln will 


vine 


Ponte 
POLE 


SS opposite 
toa sharp 
point and pro- 
ure a piece of 
tin, of medium 
thickn 
measuring $4 of an in. wide anc 
in. long, bent to the shape shown in the 
illustration, 

Attach this to the unsharpened end 
of the pole with small wire nails. The 
result will be that the sharpened end 
of the pole sticks into the ground and 
prevents it slipping, while the tin elip 
on the top end through which the 


clothes-line passes, makes it impossible 
for the wind to knock the pole from 
the line—G. F. Couns. 


Stop the costly delays with DAYLO 


Every machine hour lost reduces your bank balance! 


For Machinists : Daylo is a handy necessity at every planer, lathe, boring 
machine and drill press—it looks into the insides of the job—under the 
machine—nothing can hide in crevice, cranny, or nook. Unattached to 
fastenings or wires, Daylo looks everywhere. 
For Bench Hands: Daylo is a veritable eye-protector for measurement 
reading—for insuring precision—for lighting up the dark places where 
tools are laid. 
For Woodworkers, Textile Hands and Everybody Working amid 
Inflammable Materials: Daylo is as handy as a screwdriver. Its great 
utility and absolute safety make it indispensable in a field entirely its own. 
There is a DAYLO to solve your difficulties—one of the many differ- 
ent styles of light that point the way to efficiency. All leading 
electrical, hardware, drug, sporting goods and auto-accessory job- 
bers and dealers carry Daylo. Or write us. 


AMERICAN EVER READY WORKS 
‘National Carbon Co., Ine. 


‘OU don’t need it when you have a 1900 Cataract 
Electric Washer, with its magic figure 8 movement! 


By means of this figure the hot soapy water swishes 
through your clothes in a figure 8 movement; and four 
times a8 often as in the ordinary washer! 


The swinging, reversible wringer also works electrically 
and can be swung from washer to clothes basket without 
moving or shifting the washer. 


The roomy copper tub with its planisned lining has not 
a single part in the tub to cause wear and tear on the 
clothes, Everything from fine underwear and waists to 
heavy blankets can be succesfully washed in the 1900, 


It works easily and smoothly, too, and at a cost of less 
than 2c an hour, In 8 to 10 minutes out come your 
clothes, spotless and clean! 


The water swirls through 
therab ie 


Our Special Trial Offer 
‘You may prove to yourself that the 
1900 


fladly demonstrate 21900 Cataract Washer 
Fightin yourown home. ‘Then f you wish, 
you may start paying for it on terms to 
{uit your convenience. "Remember, 
‘also have washing machines operated by 
Ihand and water power. 


Write us today for the name of the 
nearest 1900 dealer, and a copy of the 
book "George Brinton’s Wile.” I's a 
story you will enjoy, Molly, hie pretty 
litle wife, had troubles of her own wntil 
she interrupted a bridge party, and thea 
‘things began to happen. 


1900 CATARACT . 


caret 190 dealer, and a copy of the 
“sGeonge Brstoa’s Wil.” 


Popular Science Monthly 
Automobile Drivers, Good, 
Bad, and Indifferent 


GOOD driver is a born driver. 

He possesses intuition that can 
never be acquired; itis almost an extra 
sense. He is born with a keen sense of 
sound, so that he knows the purr of 
his engine, and the slightest variation 
‘will strike him at once. In judging 
distances his eye is almost perfect, and 
he never makes a mistake when sélect- 
ing a gap in traffic. He hardly ever 
touches the brakes, und all motion is 
smooth. To sucha driver it is not 
necessary to run up to a traffic block, 
apply his brakes hard, then take the 
gap with a sliding skid. He sees the 
lock and judges the distance so that 
the way will be clear, eases off the 
throttle, and, when the gap appears, 
slides into it without using the brakes, 
at all, without a change of speed or 
the tensing of nerves by the other 
‘occupants of the ear. 

Another sense that is well developed 
is that of touch. It is no trouble for 
a born driver to start his car with a 
tliding motion instead of with a jerk, 
to pull up quickly in case of emergency 
without jar or jerk, or to restart the 
ear when standing on a steep hill, 
accelerating the engine just enough 
to take the load at the moment he 
feels the clutch take hold, removing 


the brakes. In appearance it is very 
easy, simple, and finished, but just 
how’ many drivers can do it? The 
next time you are out on the road, 
watch this good driver and note why 
the maintains a constant speed. Find 
your car's driving speed and stick to 
it. More gasoline is used when you 
accelerate quickly, and it should not 
be done more often than necessary. 
Economy, like temperance, is modert- 


‘Marking the Indifferent Driver 


‘The indifferent driver is he who 
drives safely, but without sympathy 
for his car. “He never does anything 
very wrong, nor does he do anything. 
‘very well. “True economy in driving 
results from such things as proper 
spark control, turning corners prop- 
erly, right timing and gear changing. 
He ‘should cultivate the habit of 
coasting around corners or changing 
into second speed. Turning corners 
‘at speed imposes intense strain on all 
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Blue Buckle 
OVeFAIIs 


Your money buys more quality, 
more comfort and service in Blue 
Buckle Over Alls and Coats than in 
any work garments you ever put on. 
An actual wear test will prove that 
from the finest Union workmanship 
down to the smallest detail every care 
has been taken to make Blue Buckles 
unequalled in service and satisfaction. 

It's a fact that among men who do 
the world’s great industrial and farm 
tasks, and home-chore men, Blue 
Buckles are making new records for 
handing out the biggest value ever 
put into a work-rig! 

JOBBERS OVERALL COMPANY, Inc. 
Lynchburg, Va. 
Largest manufacturers of overalls in the world 
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Where Upkeep Counts Most 


Twelve million miles of wire, 
connecting cities, villages, farms; 
running under busy streets and 
across trackless prairies; these 
are the Bell Telephone's avenues 
of speech, 


These twelve million miles of 
wire, throughout every foot of 
their length, must be kept elec- 
trically capable. 


A few drops of water within 
a cable may cut off a thousand 
subscribers, A line snapped by 
storm may isolate a district. A 
wet leaf touching a wire may 
atop service, In most kinds of 


work the lessening of efficiency 
means merely the lessening of 
service; but with the telephone, 
mechanical and electrical con- 
ditions must be practically per 
fect to insure operation. 


‘The most delicate electrical 
currents in use are those of the 
telephone, and inspection must 
be ceaseless that the lines may 
be kept in constant readiness. 

These conditions and costs 
must be met to provide this high 
standard of service needed and 
demanded by the American 
people, 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


One Policy 


One System 


Universal Service 


it 
ft 
u 


ie 
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96-Page Book 
Catalogue Sent Free 
Wage itt ea page Book 
the mont rent Scent and fecose 
‘3 books and anew 32 page book let 
Slinew books of 1913. These are all 


tied with 
‘atalogue "wil 
{the world, free on request. 


‘eat to any address 


Scientific-American 
Publishing Company 


Weolworth Bldg. 236 Broadway, N.Y. 
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parts of the mechanism and should 
be avoided. It is also bad for the 
tires. 
‘The car that is badly treated is 
always calling for attention, and its 
language is easily understood if one 
attention and understand it, 
and if its talk is interpreted in time 
many dollars ean be saved that would 
otherwise be spent in expensive re- 
pairs, 


Who Wants to Be a Bad Driver? 


And lastly comes the bad driver. 
He is selfishness and ignorance per- 
sonified, and his name is legion. He 
thinks he knows it all, yet he is brutal 
to his ear, overdriving the engine 
downhill, whipping it uphill, speeding 
over rough roads, and caring nothing 
for the safety or feelings of other 
motorists, 

He is the type that always does the 
wrong thing in an emergency, because 
he lacks imagination. He wears out 
the road and every machine he touches 
in a short time. If something isn’t 


done to this class of driver, he event 
Only. 


ually lands in the hospital. 
heaven knows what he will d 
you are like him, beware and cl 


contemptible things, the Road Hog 
is the worst. 


Foot-Warmer Made from a 
Fire-Brick and a Box { 


‘HE accompanying 
hows a si 


illustration 
imple but efficient foot- 

warmer that 
may be used 
in a carriage 
or attomo- 
bile. It is 
cons trueted 
on the prin- 


rie. Bic} 


‘The old-fashioned fire-brick now does 
duty for automobilists on sero days 


iple of the fireless cooker. A brick 
is used as the carrier of the heat, and 
torn paper as the non-conducting ma- 
terial between the metal brick-eon- 
tainer and the sides of the box. 

To make one, simply take an old 
box about 12 in. long, 8 in. wide, and 
6 in. deep. Take a piece of sheet 
metal, and cut and fit to it the size of 
a large fire-brick, leaving enough 
metal so that when the form is set in 
the center of the box the edges of the 
metal will come to the edge of the 
box, as shown in the sketch. 

Fill the space underneath and 
around the metal with torn paper, 
and nail the metal to the box.—HAn- 
ver Map. 
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If you ask at the store for a Kodak 
camera, or Kodak film, or other Kodak 
goods and are handed something not of 
our manufacture you are not getting 
what you specified, which is obviously 
unfair both to you and to us. 


“Kodak” is our registered and 
common law trademark’ and cannot be 
rightly applied except to goods of our 
manufacture. 


*Trapemark: Any symbol, mark, name or other characteristic or 
arbitrary indication secured to the user by a leyal registration, adopted 
and used, as by a manufacturer or merchant t0 desig e goods 
hhe manufactures or sells and to distinguish them from the goods of 
competitors. Srasparp Dicriowany. 


Lf it isw’t an Eastman, it isw’t a Kodak. 


EASTMAN KODAK CO., Rochester, N. Y. 


Here's ‘a Typewriter that does 
everything any other typewriter 
ean do and then— 

Writes every language from 
Eskimo Indian to Kata Kana 
Japanese. 

Writes over 365 different type 
sets. 

Changes instantly from lan- 
guage to language or from type 
to type. 

Puts the same power of empha- 
ci ino, your written word as 
your voice puts into your spoken 
pha logo ont ae 
for every_profession—mathemat- 
ics, chemistry, engineering. 

Writes your formule in per- 
fect alignment. 

No other Typewriter Can Do This. 
‘Types for a11 purposes 

and for all Languages 
ae at ty 
Perfect slignment 
Cutomatic Dybe Impression: 
All on one MULTIPLEX 
or ALL the marvels of the Multoies— 
PSladte Once tachi EAN Seren 
for'tiee pamphlet. 

Hammond Ty Co, 
way E.Gith St, New York City 


Build your Own 
PHONOGRAPH 


I With Our 


To True Up Irregular Band- 
Saw Rubbers 


GREAT many broken band-saws 

may be traced to lack of concen- 
tricity in the wheels of the machine. 
A rubber band about ' i 


‘lued to the periphery of the upper and 
Tower wheels. 

Hf this band 
of 


were alway 
an exact t 
ness and per- 
fectly set, its 
outer surface 
‘would run true 
provided the 
wheels them- 
selves are true. 
Fint the main 
bearings should 


they should be turned in a lathe. 
After that the rubber assumes the 
responsibility and frequent breakage 
can be traced to its inaceuracy. 

The illustration shows a “set up" 
for truing rubbers right on the ma- 
chine. This is the best way to do the 
work if it is at all ponsible. A small 
slide rest is set up on the table of the 
machine and clamped in such a posi- 
tion that the travel of the tool turns 
straight cut on the wheel. C clamps 
are used to attach the angle platen on 
the table and to hold the slide rest to 
them. If it is possible to slow down 
the speed of the wheel, the tool. will 
last much longer between grindings. 
If not, it will have to be sharpened 
after each cut, for rubber wears a 
too. very fast.—DONALD A. HAMPSON, 


The Kitchen Hot Water 
Tank as a Drying Rack 


SIMPLE drying rack for the 
ikitehen hot water heater was 
‘made in the following way. 

‘A length of strap iron, long enough 
to reach around the tank, was pro~ 
cured and at intervals of 8 in. the 
edges were bent outward towards 
each other at right angles to the sur- 
face of the strap iron, These were 


Memon oF PASTENING, 
ota 


thick is | 
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then bored with small bolts and the 
iron placed about the tank and fast- 
‘ened as shown in Fig. 1. 

‘Then arms cut from a fir board were 
shaped like the one in Fig. 2, and 
bored at the thick end. ‘They’ were 
then fitted into place and made to 
swing freely. Fig. 8 shows the com- 
pleted rack. Daur Van Hon, 


A Testing and Outlet 
Switchboard 


NN the amateur’s electrical den and 

the shop of the small eléetrical con- 
tractor or repairman, standard light 
ing current is often needed at an outlet, 
and under a means of control without 
the disadvantages and inconvenience 
entailed by the usual plug-and-cord 
connection to.alamp-socket. To meet 
this need the switchboard here illus- 
trated has 
been designed 
and con- 
structed, at 
small cost, 
fromstandard 
wiring fite 
tings. 

The board 
proper, is of 
pine 7° in. 
thick, 12 in, 
wide, and 36 
in, long. Its 
front surface 
is planed 
smooth, and 


the edges and 
are 


corners 


port it clear 
of the wall, 
to which it is 
fastened by 


corner. 

All fittings are mounted on its front 
surface and all wiring on its back, the 
wire used being standard No. 14 gage 


rubber-covered copper. This is sup~ 
ported on cleats and knobs clear of 
both board and wall, while, where it 
passes through the board to make 
connections, it is carried through an 
insulated covering; this is necessary 
also wherever two wires that do not 
connect. chance to intersect. 

‘The leads from the standard 110- 
volt supply circuit are carried first to 
the fuse-block C, which may be of 
either the plug of the cartridge type. 

From there they are carried to the 
15-ampere, double-pole, single-throw 
knife-switch D, which is the master 
switch that cuts off the entire current 
supply. From this switch each wire 
is earried to one of the 15-ampere, 
single-pole, single-throw switches B 
and E, which connect respectively with 
the cleat receptacles A and the pair 


of upper terminal posts B and B. 
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_ Now as Never Before 
YOU NEED THE 


Encyclopaedia Britannica| 
HANDY VOLUME ISSUE 


the ordeals of fire th 
fis Stour th poppet erns 
before We 
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ae. 
Eevee wil on oe Routing ule pow ca 
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the Encyclopaedia "Britannica. 3 ; ee, 
seeing and sending forthe Ta ASR See a er 
AnGReated book eine sil about the Britannica lal 


Sears, Roebuck and Co. 
Chicago, Ill. 
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Finish This Picture 

Fill in the missing lines. See 
how close you come to the oi 
nal drawing. ‘The above picture 
was drawn by Student Wynn 
Holcomb. Ve have a great 
number of students and gradu- 
‘ates whose work appears in 
magazines and newspapers all 
cover the country. 


Can You Draw? 


If you like to draw write for our 
book, Read about our new method 
Home Study Course in cartooning, 
illustrating, designing. Learn at 
home, by mail, in spare time, 


Become an Artist 


Mlustrators, Cartoonists, Commer- 
cial Artists make big money. You 
can earn $25 to $t00 a week and 
more. Learn under personal diree- 
tion ‘of Will H. Chandlee, famous 
newspaper, magazine, advertising 
artist of 30 years’ successful experi- 
ence. 


Book and Outfit Free 


Complete outfit free to new stu- 
dents. Write for handsome book, 
“How to Become an Artist.” Tells 
what Course includes, shows many 
drawinys made by Director Chandlee 
and many students, 


Write Postal NOW 


Don’t miss our book. Even if you have 
no previous knowledge of drawing, our 
Course will enable you to beeame a eiccess- 
ful cartoonist or illustrator. Many students, 
‘earn money while they are learning. If you 
fre ambitious to get ahead, to carn more 
money, write for our free book and special 
offer now. You can do as well as our other 
Successful stxlents? Write now for ree 
hook, "How to Become an Artist.” Mail 
letter or postal. 


WASHINGTON SCHOOL OF ART, Inc. 
1112 H Street, N.W. 


From these switches the wires go 
to the center connections of the 15- 
ampere, double-pole, double-throw 
knife-switeh P, the upper and lower 
‘connections of ‘hich go to the bottom 
cleat receptacle A and the pair of 
| lower terminal posts B and B. 


Flexible and Safe Arrangement 


‘The result is an arrangement that 
is flexible and at the same time simple 
and safe. 

The fuse-block C ean be fitted with 
fuses of a proper size to afford a work- 
ing margin of practical safety for the 
apparatus which is being supplied 
through the board. 

By closing both of the single-pole 
switches E and E, current can be 
Grawn from either the lower terminal 
posts B and B, or the bottom recep- 
tacle A at the full 110-volt tension. 
If it is desired to introduce resistance 
into the cireuit, lamps may be screwed 
into the receptacle A and the switeh 
E opened, thus forcing the current 
through the lamps. If more resistance 
is desired, a grid or rheostat can be 
connected across the upper terminal 
posts B and B and the other switch, 
E, opened. By varying the number 
of lamps inserted and the character 
of the resistance or reactance, the 
Voltage and current may thus be 
varied through a wide range. 

‘One of the uses to which the switeh- 
board is particularly adapted is the 
testing of lamp-socket devices. A 
flatiron, fan, or small motor suspected 
of defect ean be plugged into the lower 
receptacle A, a lamp screwed into one 
of the side receptacles A, and the 
switch E opened. Then if, when the 
master switch D is closed, the lamp 
burns too brightly, there is a short 
cireuit in the device. This fact can 
‘thus be determined without the blow- 
ing of a fuse or an elaborate galvano- 
meter or telephone test. 

‘Another advantage of the board is 
its convenience in supplying current 
from terminal binding-posts. When 
a motor or other device that is not 
fitted with an attachment plug con- 
nection is to be operated, trouble is 
‘often experienced in making a con- 
nection to a supply cireuit where only 
lamp-sockets are to be had. The posts 
make the current available. In ad- 
dition it is controlled by ‘a proper 
switch and protected by a fuse. 

‘Strips of slate, hard fiber, or other 
moisture-resisting material should be 
used to support the binding-posts B. 
‘This will prevent a possible short cir- 
cuit through the wood of the board in 
case of accidental wetting. 

Ta constructing the board the fittings 
should first be mounted on its front, 
‘wiring put on its back, and then the 
whole hung in position, when it will 
be ready for service as soon as the 
supply leads are connected. 

‘The entire cost of the switchboard 
should not exceed two or three dollars. 
Tecan be used with either direct or 
alternating eurrent.—C. M. ADaas. 
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Electrician's Wiring Manual 
By F. F, Sengstock, E-E- 
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HUNDREDS OF IDEAS 


For the Owner, Manufacturer, 
Dealer, Mechanic 


The 1920 
Motor Annual 


ofthe 
Popular Science Monthly 


“The biggest book of its kind ever published 
—inwaluable to everyone interested in Motor 
Vehicles and Accesseries, It will accurately 
picture and describe more than 400 new de- 
vices and accestories and gives sores of 
practical ideas to the Owner, Manufacturer, 
Dealer and Mechanic. 

“THE 1920 MOTOR ANNUAL is edited by 
nationally known automobile authorities. Tt 
‘covers all important new inventions and im- 
provements to Cars, Trucks and Accesories. 

Matching the wonderful developent of the 
automobile industry—there are six and 3 half 
nillion Motor Cars and Trucks registered in 
the United States—is the growth of the Motor 
‘Annual. The 1920 edition is limited to 100,000 
copies. Order now if you wish to wake sure 
of getting a copy. Price, postpald, ae 

Motor Annunis for 1918 and 1919 

We have a few copies of the 1948 and 191 
Motor Annuals in tock 

Price, postpaid. 1918 Motor Annual, 25¢ 

1919 Moror Annual, 35¢ 
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“He Deposits $500 a Month! ” 


“See that man at the Receiving Teller’s window? That's Billy King, Manager for 
Browning Company. Every month he comes in and deposits $500. I've been watch- 
ing Billy for a long time—take almost as much interest in him as I do in my own boy. 


“Three years ago he started at Browning's at $15 a week. Married, had one child, 
couldn’t save a cent. One day he came in here desperate—wanted to borrow a hun- 
dred dollars—wife was sick. 


“TL said, ‘Billy, I'm going to give you something worth more than a loan—some good advice—and if you'll 
fellow i Tl lt you have the hundred, too. You don't want to work for $15 a weak all your if, do you?’ Of 
Wel” I mid, there's 2 way to climb out of your job to something bate. Ts 
Schools in the work you want to advance in, 


4 
boys right here in the ban! 


“That very night Billy wrote to Scranton and a few days later = ‘had started studying at home, Why, ina 
few months he had doubled his salary! Next thing I knew he 
of his department, and two months ago they pins Cit 
And he's making teal money.” Owns his own TWTERNATIONAL GOMRESPONDENGE seins 
itle property beside, and he's a regular at that ‘66, SCRANTON. PA. 
ch. ‘Te just shows what a man can do in a 1 seeargh at EEE CS ra 
Tie spare time.” eee eto Raewee (He 


Employers are begging for men with ambition, men who really 
want to get ahead in the world and are willing to prove it by training 
themselves in spare time to do some one thing wel. 


Prove that yew are that kind of a man! The Intemational 
Correspondence Schools are ready and anxious to help you prepare 
for something beter f you'll simply give them the chance." More 
than two million men and women in the last 28 years have taken the 

[.C. §. route to more money. Over 100,000 others are getting 
ready in the same way right now. 


Is there any reason why you should let others climb over you 
when you have the same chance they have? Surely the least you 
an do is to find out just what there is in this proposition for yex. 
Here is all we ask: Without cost, without obligating yourself in any 
‘way, simply mark and mail this coupon. 


30 REASONS 


jean ARE many reasons whya Dayton Models Splendidly illustrated new Ds 
Bierce wil give you maximum service ton now ready for you Ie i 
ind vatisfaction, Your dealer willbe glad 30 reasons for the Dayton's superiority 
toexplain the Dayton's advantages and Write for 

show you the fine new 1920 Dayton dealer'smame. Ask for Catalog 44. 


Cycle Dept, THE DAVIS SEWING MACHINE CO., Dayton, Ohio 


“Ride a Bicycle” 


CHEMISTRY 


Students, Experimenters and others inter- 
texted in Chemical Work Send for our Latest 
Price List of Chemicals, Apparatus and 
Photographic supplies. 
BAKER & UNVERHAU 
WESTBURY, L 1.N. ¥. 


exrcasion wmsnie Accidents 


Saves accidents and property. 
‘Operates with full engine pres 
sure. Dependable, durable and 
guaranteed for 10 years. A neces- 
sity on every motor ear and 
truck. “Your dealer has them or 
write direct. 


| BUELL MFG. co. 


2961.63 Cottage Grove Ave, CHICAGO 
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Make Your Lamp-Socket 
Yield Current at Will 


By John D, Adams 


This article, and several others by 
Mr. Adams which are to follow, will 
shortly be republished by the POPULAR 
Science MontHiy under the title “Bx- 
perimente with 100-Volt Alternating 
Current.” Tt will be a book of much 
ralue {0 amateurs and students gen- 
erally.—Ep1T0R. 


JF zamitch with contacts at each side 
were connected to the alternating- 
current mains as indicated in Fig. 1, 
direct current could be secured pro- 
vided it were physically possible to 
throw the switeh from one side to the 
other one hundred and twenty times a 
second. A mechanical rectifier, so 
called to distinguish it from an elec~ 
trolytie or mercury rectifier, is vir- 
tually such a switch so arranged that 
the alternating current operates it at 
the desired speed. 

Not infrequently in experimental 
work one requires direct current, and 


Fig, 1—Throwing. this hand-rwiteh 
back and forth 120 times per second, 
would rectify 60 cycle current 


the rectifier illustrated in Fig. 2 
enables one to secure it at 110 volts, or 
even at a lower voltage, such ax is 
produced by a small transformer. ‘The 
resulting efficieney will depend, of 
course, largely on the accuracy of 
workmanship, but theoretically. the 
prineiple involved may be made to 
yield very satisfactory results, 

‘The device consists essentially of a 
pointed electromagnet, in front of 
which two insulated steel springs are 
mounted and tuned to vibrate at the 
rate of one hundred and twenty per 
second. Each spring moves between 
two adjustable screw points, eros 
connected as shown. A moment's 
study will make it apparent that we 
now have in effect a reversing switch 
that keeps step with the alter: 
of the current, and that if the two 
‘wires are connected to the two springs, 
direct current will be available at the 
serew points. 

If the operating coil had little or no 
self induetion and the weight of the 
spring were negligible, it would cross 
the center line at the instant the cur- 
rent in the line is at zero and no 
sparking should occur as the current 
was switched from one side to the 
other, but in actual practice all these 


factors play a part. It is possible, 
however, to arrange the device so that 
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very little sparking will occur by 
having the contacts broad and properly 
adjusted, and sometimes the placing of 
‘a reactance coil in the main line will 
result in shifting the phase to a more 
desirable point. 

Tn the illustration the supports for 
the adjustable contact screws are 
omitted for clearness, but in Fig. 3 
will be found » surgestion for disposing 
of this feature 
is provided for each side, and, after 
being insulated in the manner shown, 
they are clamped to the base with one 
screw, The threaded holes for the 
adjusting serews should be slotted and 
sprung together slightly so as to hold 
the screws firmly in any position. The 
connections may be soldered directly 
to the blocks, or the wires ean be 
clamped with screws as in a binding- 


A pair of brass blocks 


post. 

‘There is little that can be presented 
in the way of dimensions 
thing essential depends on 
nature of the vibratin 
used by the writer wer - 
‘and about 1/64 in, thiek. The total 
overhanging length was 2)¢ in. with 
the contact screws placed at the mid- 
points, 

Procure two pieces of spring steel 


Fig. 2—Here is an clectrical interrupter 
‘which will do the work of Fig 1 more easly 


about this width and thickness, and 
solder to the end of each a piece of 
8/16 in, round iron 34 in. long. Clamp 
three springs near the free end with a 
ingle wcrew, and between two pieces 
of hard rubber or fiber—leaving a 
space of about 3/16 in. between the 
springs. The fiber prevents the springs 
from touching and causes them to 
vibrate as a single pieee, all of whieh is 
very essential. 

‘The base should now be made 
ready, and a hardwood block firmly 
serewed to one end to support the 
vibrators, which are held in place by 
clamping them to the block with a 
piece of fiber held down with a wood 
serew in the center. 

‘The process of tuning may now com- 
mence, and in this no little patience 
will be required to secure the proper 
rate. First clamp the springs with 
about an inch projecting, place the 
magnet to one side and at right angles, 
and find the most effective length, 
‘which will represent a rate of two hun- 
dred and forty. Multiply this by 
1.414, and clamp the springs at the 
distance so determined, and tune 
again. 

‘The new point will be for the de- 
sired rate of one hundred and twenty. 
‘When the adjusting screws, how- 
ever, are placed in position it will 
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-= Things That 
~ Bigger Pay 


You want these things and probably 
many others, so why don't you double 
and treble your pay? You can do it. With double and treble 
the amount you are om comming you can go to the bank each 
pay day and put away a sum of money for a “rainy day,” or 
that can be used for profitable investments or building your 
own home. Bigger pay would enable you to own an automo- 
bile and to get many pleasures out of life that you cannot now 
afford. To be able to go to the bank each pay day and steadily 
build up a bank account without missing it is alone worth an’ 
effort it may take to increase your earning power. Then thinl 
of the things you want that are not pictured here. Whether 
you ever enjoy those things depends entirely on yourself, 
Every day you see men around you stepping up into better 
drawing bigger pay. It isn't a question of "how do they do 


iknow they have trained” them- 
Don’t D. Selves to handle the jobs, ahead 
on EA of them, The question is “WHY 
Better Job te thines tae beter ay"wil 
ian ed 7 bring you so why not os ‘NOW 
Promotion and better re or a better 
foyou and not the boss, ‘The job and better pay? 
ig pay checks go to those who 
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MEN ARE NEEDED 


TEARTMENT OF SGN ATEN 
‘Wiloon ven 
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[No special education necessary. You 
‘ean become a master of this profession 
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be found necessary to increase this 
Tength, as the greater part of the 
vibration occurs between the screws 
and the free end. Increase the length 
slowly step by step, giving the springs 
a brisk start at each trial. When the 
proper point is reached there will be no 
doubt about it, as the vibration will 
continue with surprising activity when 
once started. 

When the preliminary trials are 
finished, assemble the various parts 
permanently, clamping the coil to the 
base in a manner that will permit of 
its being moved back and forth longi- 
tudinally. Adjust the screws to with- 
in a hundredth of an inch of the 

springs, after which 
the device may be 
tested. At first 
place a bank of two 
or three lamps on 
the alternating cur- 
rent side, and then 
connect up a single 
lamp on the direet 
current side, w! 
Should be found to 
burn rather dimly 
but steadily. To 
be sure that direct. current is being 
actually obtained, remove the single 
lamp and dip the two wires in a glass 
of salty water, and if the current is 
direct a steam of bubbles should arise 
fromone of the wires—that is, the nega 
tive one. 

Another interesting experiment in 
this connection is illustrated in Fig. 4. 
Here we have a straight steel spring 
tuned to make one hundred and 
twenty vibrations per second. A very 
thin strip of brass or copper is placed 
alongside of this, and both are clamped 
in a horizontal position to a suitable 
post. 


Fig. Support 
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Fig. 4—A rectifer which uses but half of 
the alternations; gives pulsating current 


‘The small strip is insulated from 
the spring, however, by placing a 
piece of eard or heavy paper between 
them before clamping. When the 
steel spring is at rest the strip should 
lie as close as possible without actually 
touching. 

‘Connect up as indicated, placing one 
‘or two lamps in circuit ‘and also a 
galvanometer. When the spring is 
finally set in vibration by the coil to 
the left, it is evident that a contact 
will be made between the spring and 
the thin strip sixty times a second, and 
as the line current makes a completer 
eyele in one sixtieth of a second, the 
current, though intermittent, will flow 
in the same direction at each contact, 
as will be proved by the deflection of 
the galvanometer. 
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The Chameleon Barometer 
Predicts the Weather 


NE of the most novel weather 

tellers is that Known as the 
chameleon barometer. It is a very 
reliable device for indicating coming 
changes in the weather, and is very 
easy to make. 

‘Obtain a piece of stout eardboard. 
If itis round the effect is all the better. 
Right in the center paint a dead 
black cizele on which the chameleon 
will Inter be mounted. Divide the 
white ring surrounding it into four 
equal parts. ve 


‘These are marked Wet, 
Variable and Dry. ‘The lower space 
is lettered Chameleon Barometer. 


Now color the Wet apace pink, the 
Variable section purple and the Dry 
space blue. ‘These give indications 
of the color that the chameleon will 
take on according to the conditions of 
the weather at that time. 

‘The chameleon should be made 
from good blotting paper. Sketch 
out the animal with a pencil, making 
a strong outline, and indicating the 
leading characteristics. ‘Then eut out 
the picture and soak it in the following 
solution: Cobalt chloride, 1 pai 
gelatin, 10 parts; water, 100 parts, 

When the picture has been thor- 
oughly saturated fix it with strong 
glue on the black area in the center 
of the cardboard. 

Mr. Chameleon will then play the 
part of a weather prophet, changing 
color in relation to the humidity of 
the air, and you'll find that he pre- 
dicts more truly than the human 
prophet.—S. Leoxanp Basti. 


Phonograph Needles Make 
Excellent Push-Pins 


OME-MADE push-pins are just as 

good as those you buy and even 

better, for they can be made in a 
variety of colors. 

‘As nearly every home is fitted with 

a phonograph you probably have an 


Prettier Teeth 


Safer Teeth—Without a Film 


All Statements Approved by High Dental Authorities 


It Is Film That Mars 
and Ruins 


It is known today that the cause of 
‘most tooth troubles is a slimy film. 
You can feel it with your tongue, 

‘That film is what discolors—not 
the teeth. It is the basis of tartar. 
It holds food substance which fer- 
ments and forms acid. It holds the 
acid in contact with the teeth to 
cause decay. 

Millions of germs breed in it. 
‘They, with tartar, are the chief cause 
of pyorrhea. 

The film is clinging. It enters 
crevices and stays. The tooth brush 
does not end it. The ordinary tooth 
paste does not dissolve it. So mil- 
lions find that well-brushed teeth 
discolor and decay. 


Dental science, after years of 
searching, has found a film combat- 
ant. Its efficiency has been amply 
proved by clinical and laboratory 
tests. Able authorities approve it 
and leading dentists all over America 
‘are now urging its adoption. 


A Free Test to Every 
Home 


This new method is embodied in 
‘a dentifrice called Pepsodent. And 
‘a 10-Day Tube is sent to everyone 
‘who wishes to prove its efficiency, 

Pepsodent is based on pepsin, the 
digestant of albumin. The film is 
albuminous matter. The object. of 
Pepsodent is to dissolve it, then to 
day by day combat it. 

But pepsin must be activated, and 
the usual agent is an acid harmful to 
the teeth. So pepsin long seemed 
But science has discov- 
activating method. 
And millions of teeth are now being 
daily brushed with this active pepsin. 

We urge you to see the results. 
They are quick and apparent. A 
ten-day test will be a revelation, 
Send the coupon for the test tube. 
Compare the results with old meth- 
‘ods, and you will soon know what 
is best. Cut out the coupon so you 
won't forget, for this is important to 
you. 


Pepsadent 


REGUS. 


The New-Day Dentifrice 


Now Advised by Leading Dentists Everywhere 


Ten Days Will Tell 
Note how clean the teeth feel 
after using Pepsodent. Mark the 
absence of the slimy flm. See 
how the teeth whiten as the fired 
‘fim disappears. You will then 
iknow what clean teeth mean. 
us 


Ten-Day Tube Free 


‘THE PEPSODENT COMPANY, 
Dept. 972, 1104 S. Wabash Ave., Chicago, Ill 
‘Mail r0-Day Tube of Pepsodent to 


Make Your Mind a File—Nota Pile 
Stop Forgetting 


By Prof. Henry Dickson 
'S your. mi 
‘scrap pile filled 
‘with a lot of un- 
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abundance of used needles which you 
have heretofore thrown away. 

Procure some sealing wax in different 
colors and a block of wood for the 


suum, fhe rergomns | 


course the mold may be made in any 
form to suit the individual fancy. 
Melt the sealing wax over a candle 
until it is even with the top of the 
mold, let it begin to harden, then 
thrust the needle into the wax, as 
shown in Fig. 2, and hold the needle 
in position until the wax hardens, 
When it is cold, knock the bottom of 
the mold upon a hard surface and 
the finished push-pin will come out 
easily. This is shown in Fig. 3. 

If the mold is well oiled, the pins 
will emerge more easily than other- 
wise.—ARTHUR  GOLDENBAUM. 


Marking Tools for Purposes 
of Identification 
"T in convenient to know your own 


tools when you see them; yet if they 
are not marked with you 


— 


£B.JONES} ficult te 
~ ee 


set your name 
in on the steel 
portion of the 
tool where it is 
exceedingly 


ra difficult to 
base aaee on remove it. 
Erion cr scien you This process is 


called etching. 

With a small 
brush cover the tool surface to be 
etched with beeswax that has been 
melted. If the wax hardens before the 
surface can be covered, warm the tool 
slightly. Then, with a knife or other 
sharp instriment scratch your name 
‘on the tool 

‘The etching liquid is compounded 
as follows: 


‘San anil identify the 


Iron or steel... Nitrie acid 1 part 
Water 8 parts 
‘Brass or copper Nitric acid 1 part 
Muriatie acid 0101 U part 
Aluminum —Acetie acid 5 paris 
‘Alcobot 2 parts 
‘Antimony chloride parts 
‘Water 15 parts 


‘Hard steel will require a stronger 
solution than soft steel; therefore if it 
does not etch fast enough add more 
nitrie acid.—Hanoup F. Nerv. 
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An Improvised Oil-tank | 


vam ge Learn Electricity 
< a, 


cating oil which is always attempting 
to make inroads in his profits. This 
is largely due to waste and loss in 
iandling. A few drops here and there 
as it is being transferred from the 
supply tank to the customer's car: 
now and then a loss of a pint or so as 
the faucet is left open too long and the 
measure overflows—this is how losses 
are apt to occur. 

By using the arrangement shown in 
the illustration the loss is entirely 
eliminated. The measures are placed 
on a piece of heavy, coarse-meshed 
screen, covering the old sink, over 
which ‘they are filled and turned up- 
side down when not is use. If the 
faucet is left open by mistake the oil 
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‘The oil waste in a garage will be reduced to 
4 minimum if thisoling system is adopted 
will simply drain down into the tank 

below. 

‘The economizer ean be made with 
but a slight outlay for labor and ma- 
terial, and will prove a great money- 
ver.—PAUL L, PETHERSTON. 
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Tires Wear Better in Winter haan Mich, 


than in Summer 


|AT is one of the worst enemies 
a tire is called upon to face, 
especially friction heat. The winter 
air lessens this heat and makes it 
possible for a tire to last longer in 
spite of the extra pounding it gets 
‘when snow and ice are on the ground. 
‘This rule applies, of course, where 
the tire is confronted only with the 
ordinary bad roads conditions arising 
from frozen highways. But where 
the motorist must drive his ear over 
rough roads deeply cut with ruts, 
only the most careful driving will give 
him a full return on tire investment. 
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Put This in Your Pipe and Smoke It 
Be a pipe mechanic and repair 


your own smoking 


SHORT time ago bert 
Aen et one Be All 
of my favorite pipes became clogged 
and no effort of mine could dislodge 
the obstruction, even though I used 
wire. After a little thought I took a 
steel knitting 
needle and 
flattened one 
end alittle 
and with a 
file sharpened 
it as one 
would « drill. 
Lalso filed it 
somewhat flat 
for about an 
inch back 
fromthe point 
to allow the 
| drilling room 
to back up. 
Using the 
needle as a 
drill [soonhad 
‘good passage 
through the 
atem and now 
the old pipe 
draws better 
than ever. 


The Hairpin Competes with 
the Cotter Key 


| PPHE method of using hairpin in 
| 1 aan emergency, described in the 
following paragraphs, is very useful to 
the motorist. 
By twisting the hairpin as shown in 
the various figures in the illustration 
you can make a practical cotter key 


Tr ape ho « ty 
Teerncemmter ts Mien 
BPs 


broken, especially those in the car 
springs, and it is very useful to know 
how to replace them immediately. 
‘The repair which forms the subject 
of our illustration ean be done with » 
ssingle hairpin in less than two minutes 
with no other tool than a pair of pliers. 
‘The double twisting of both 
ends of the pin in the ring make 
the improvised pin absolutely 
| secure—M. R. Jourpare. 


na 


apparatus 
If you want to change 


E. Jones tiJchapeot a hard rab 
ber pipe stem, it is a very simple 
thing to do. A wire is run through 
the stem to prevent the hole from 
flattening and the stem is heated — 
~ “preferably 
in boiling 

water, 

Tt will soon 
soften enough 
to be bent 
easily to any 
desired curve. 
Care must be 
exercised not 
to bend it 
while the rub- 
ber is still 
bard. After 
it is bent 
move the wire 
back and 
forth to free 
itand then al- 
low the stem 
to cool, after 
which’ the 
ire can be 
2 out ale 
together. 


Electric Fan Dries Photo- 
graphic Plates 


Y an extremely simple device a 

amall electric fan can be converted 
for drying photographic plates rapid- 
ly, and with a little care no dust will 
settle on them. 

Construct a wooden box of such a 
ssize ax to accommodate the size of the 
plates to be used. When the box is 
completed, serew on the inside, about, 

half way up, cross pieces 
for supporting a shelf. 

The shelf should be 
made to fit easily inside 
the box and it must be 
bored with }; in. holes in 
rows throughout its 
length spaced so they fall 
between and not under 
the edges of the plates 

Racks having saw 
cuts in them to hold the 
plates are glued length- 
‘wise along the top inner 
edges of the box. A hole 
about 2 in. in diameter is 
bored in one end of the 
box, under the shelf, to take the end 
of 2 cardboard funnel. This funnel 
might also bea megaphone, provided 
there is one handy. It should be 
large enough at the big end to fit 
over the guard of the electrie fan. 

‘To operate, place the wet plateseare- 
fully in the raek, put the small end of 
‘thefunnel inthe hole inthe box and run, 
thefan at “slow.” Theplates will dryin 
about five minutes.—V. VAN WINKLE. 
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To Clean Spectacles Quick- 
ly and Efficiently 


LITTLE chamois lined pouch like 
those usually supplied with 
watches, makes a much better spec- 
tacle cleaner than a handkerchief. A. 
handkerchief has a certain roughness 


eye: 
sen is fat superior to the handker- 
het for it rnly doe an efcent job 
and always leaves lint upon the lens, 
whereas the chamois is soft and really 
cleans when used in the manner 
‘These pouches are easy to 
once you adopt this scheme you will 
never be without one.—J. W. Moone. 


Eliminating the Unraveling 
of Friction Tape 


LECTRICIANS and other _me- 
‘chanics who have Use for friction 
tape in their work generally experience 
trouble due to the unraveling of the 
outer edges of the tape when it is 
being unrolled for use. 
This annoyance ean be easily over- 
come by weor- 
ing each side 
of the roll in 
radiallines with 
a sharp blade, 
asshown in the 


accompanying 
saketeh. This 
simple opera- 


tion does away 
with the unray- 
ling, since it 
cuts the outer 
threads of the 
tape which are the eause of all the 
trouble.—Perer J. M. CLUTE. 


To Make a Handy Gas 
Soldering Torch 
MALL soldering jobs which must 
‘be done in cramped quarters can 
be quickly and easily accomplished 
with this home-made gas blow torch. 
‘The torch is made from discarded 
GAS suppuy, 


Silt slightly the edges 
fof the tape and it won't 
Unravel ‘ce get ragged 


eae wave: 


Pew 
HK sure) 
‘This ea torch wip Helfand 
serves exactly the tame purpose a8 
the" Capemive manufactured atice 
pipes and fittings, the illustration 
showing plainly how it is assembled. 
‘The torch is attached to the gas main 
by a length of rubber hose, while 
another piece connects with the air 
line.—Roxatp L. PRINDLE. 
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Surface Grinder Lathe Attachment 
That Does Good Work 


By H. H. Parker 


HIS small lathe attachment will 

be found extremely useful for 
grinding various flat and cylindrical 
or disk-shaped articles; also, the grind- 
ing wheel and sleeve may be removed 
and a sleeve containing a drill chuck 
and pulley used in its place, or a plate 
holding one or two small vises may be 
clamped in place of the sleeve, in 
which case the device becomes a mill- 


‘The diagrams show the various uses 
to" which the apparatus maybe prt 
ng attachment, the mills being held 

in the live center of the lathe, 

A few diagrams are shown suggest- 
ing various uses to which the appara 
tus may be put. In the original, a 16 
horse power elecirie motor runnin 
at 1750 RK. P.M. was used to drive 
the grinding wheel. th> motor being 
Dolted to a hardwood base fastened to 
the adjustable slide of the apparatus 
itself, making the whole self contained. 
A large hardwood drum pulley was 
attached to the motor -haft and belted 
to a smaller pulley on the grinder 
shaft, to give the wheel the nece 
high speed for grinding. If a su 
motor was not at hand the device 
could be driven by a small round belt 
from an overhead countershaft, vro- 
vided with a weight or some means 
for keeping the belt at constant ten- 

‘The whole attachment can be, and 
the original was, built on a small 
lathe, whieh need not necessarily be 
of the screw cutting variety. Only 
one operation is not exactly in the 


be accomplished by 
turning the cutting tool over on its side 
and moving the slide rest along by 
hand, the action being similar to that 
of a shaper. 

The machine consists of a steel oF 
east iron column drilled for a holding 
down bolt which clamps it to the tool 
slide of the Inthe; a cast iron base is 


us 


screwed to the bottom to increase the 
bearing surface. A split cast iron 
slide works up and down on this col- 
umn, being adjusted by the screw and 
handle shown and clamped in place 
by a clamping bolt through the split 
portion. 

‘This slide (E, F, G, H), has a pro- 
jection on one side bored ‘out to take 
‘a horizontal steel sleeve and is split 
horizontally and provided with tight- 
ening serews to clamp the sleeve in 
any position. The opening for the 
sleeve may be drilled and then bored 
‘out to size by means of a boring bar 
between lathe centers, the slide being 
clamped to the column and the latter 
bolted to the tool slide during the 
operation. 

A bronze bearing in each end of the 
sleeve holds the grinding wheel shaft 
in position. It is best to drill and 
ream the sleeve, then machine the 
outside concentric with the bore and 
then insert the bushings and run a 
reamer through them, thus bringing 
them in line for the insertion of the 
shaft. 

No dimensions are given, for the 
size of the apparatus would depend 
upon the lathe upon which it was to 
be used; but the proportions should 
be about as shown in the drawing. 

Some sort of a table will be needed 
to hold the work for surface grinding 
land about the easiest way to make one 
would be to take a piece of cold rolled 


steel about three eighths thick, an 
inch and three eighths wide and as 
Jong as desired. Drill and tap a hole 
in the center to 1 in. by 20 in. and a 
series of smaller holes along the center 
Tine for 10 by 24 machine screws. 
Each end of the plate should be center 
drilled so that it may be held between 
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lathe centers; tis method will be 
found to hold the rable firmly enough 
for any of the grinding operations 
which might be performed upon it. 
‘The work could be screwed or clamped 
‘to the table, but the best way would be 
to procure a couple of small vises or 
clamps and serew these to the table 
and clamp the work in them. 

‘To use the attachment as a milling 
device, with the milling cutters held 
in the lathe chuck, screw a short man- 
drel of the same diameter 2s the grind- 
ing wheel sleeve into the above de- 
scribed surface grinding table and 
clamp the mandrel into the slide 
after removing the grinding wheel 
and sleeve. Now we have an adjust- 
able milling vise to hold the work while 

operated on by the cutter in the 
live center. 

In using this lathe attachment it 
will be noticed that two of the neces- 
sary adjustments, namely, longitudinal 
and transverse, are provided by the 
apron and tool slide of the lathe itself, 
while the remaining or up-and-down 
adjustment is actuated by the handle 
and serew working through the slide on 
the column.—H. H. PARKER. 


An Ink-Bottle Holder that 
Won't Upset 


‘VERY draftsman knows how often 
theink is upset while he is workin, 
A-stand to keep the ink-bottle stead; 
may be made from two small pieces 
of hard wood. 
‘The base is a block of hard wood 
4 in. by 4 in. thick. ‘The hole to re- 
ceive the bottle in the base is bored a 
little bit larger than the diameter of 


‘The inie-bottle that will not up- 

tt. prover a boon to the drafts: 

fan of artist. Te is easily made 
the bottle; this is done with an expan- 
sive auger wood-bit. 

‘The wood key or wedge must be 
tapered and the flat side facing the 
bottle must be hollowed out to fit the 
curve of the bottle. 

‘The groove in the block is cut so 
that it will taper to correspond with 
the angle of the keys; thus, when the 
key is pressed down, it will wedge the 
bottle and keep it from dropping 
through the base. 

‘The stand may be finished with a 


stain and polish.—M. Tocasex. 
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Wagon Felloe Makes Round 
Fence Corners 


VERY farm has several old wagon 
wheels lying about. They ean be 
‘used to make round corners for picket 


Improve those stagyering fence 
comers by ettaching a whee! 
{elloe' which rounds gracefully 


fences and this will greatly improve 
the appearance of the fence. 

‘The wheel is first sawed at one 
point, 


‘on the contemplated corner and the 
surplus material removed. Then the 
pickets are nailed on in the usual 
manner, completing « neat and easy 
repair.—-Cona HAMILTON, 


How To Straighten a Bent 
Automobile Frame 


T ix not a difficult task to straighten 

‘a bent chassis framing, and very 
few tools are required. ‘The necessary 
force ean be provided with an ordinary 
turnbuckle, as indicated in the illus- 
tration. Various forms of jacks ean 
also be used for the purpose, but the 
turnbuckle ia the favorite of at least 
one repairman, who has appl 


= 


‘A bent framing can be readily 
‘straightened by means of a 
{iasoline torch and turnbuckle 


‘80 many occasions that he has become 
‘an expert. 

‘The heat from an ordinary gasoline 
torch is sufficient to soften the metal 
to the point of bending under the 
stress of the turnbuckle. Even a com- 
paratively small torch can be used, as 
the idea is not to melt the steel but 
merely to reduce the bending point, 
and this is accomplished long before 
the melting temperature is reached. 
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This Toy Steam Engine 
Gives Valuable Instruction 


MINIATURE steam engine that 
will give the builder a great deal 
of satisfaction can be made by using 
a bieycle pump as a cylinder and cone 
structing the parts mostly of wood. 

On a base of wood three upright 
posts are secured by means of screws. 
Esch of these posts is 18 in. long and 
2 in, wide by 1 in. thick. The two 
Posts near each other and on one side 
of the base are 2 in, apart, while the 
third is located in line with the others 
but 12 in. away. 

Between the two posts the cylinder 
is located. ‘This may be made from 
an old bieyele pump housed in a 
wooden block 2 in, square at the ends 
and 6 in. long. ‘The original piston of 
the pump is left in place, Across the 


Made from pieces of wood, wire 
‘and. old eyele pump this toy 
‘miniature steam engine offers Rest 
fate inetruction for the youngster 


lower end of the eylinder a brass pipe 
la soldered to held the valve thet ad- 
mits and cuts off the steam, this 

& slagle action engine. "This pipe 
should be 4s in. in diameter and 4 in, 
long. Near its middle a hole is 
punched and this hole placed over the 
lower end of the cylinder, in which 
position the two are soldered together. 

The crank arm is secured to the 
upper end of the piston rod by a piece 
that works up and down between the 
posts in grooves purposely cut for it, 
The crank wheels hold the upper end 
of the crank arm between them, a 
wire 3 in, from the circumference of 
each passing through the end of the 
arm. 

The two flywheels are cut from inch 
lumber with a compass saw and should 
measure 12 in. in diameter. The 
crank wheels are 4 in. and cut from 
inch lumber of some hardwood variety. 
Holes near the top of the three posts 
act as bearings for the shaft and a 
cord belt is used to connect the shaft 
with the auxiliary shaft. Upon this, 
second shaft the belt pulley is located. 

‘The valve that allows the steam to 
enter the cylinder is made from a V- 
shaped piece of hardwood pivoted to 
the post as shown in the diagram. A 
wire from the flywheel operates this, 
arm when the wheel rotates so that 
the valve is opened and closed. A 
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small piston valve located in the pipe 
that was soldered to the base of the 
cylinder is also connected by a wire to 
the valve piece. As the wheel rotates 
ll cause the valve piston to move 
back and forth across the entrance into 
the steam cylinder. By timing the 
valve a position may easily be found 
where the steam will be allowed to en- 
ter the cylinder just as the piston 
starts upward and will also be cut off 
just as the piston starts downward 
Compressed air ean be used as well 
as steam for the operation of the en- 
gine. Its originator soldered the head 
in a milk can and built this into the 
arch to form his boiler. 


To Reclaim Kitchen Knives 
that are Handleless 


N almost every household there are 

knives that have lost their han- 
dies and yet are beloved of the house- 
‘keeper because 
‘of some peculi- 
arity in the 
shape of the 
blade or other 
feature. Also 
in every house- 
hold there are 
clothespi 
An 
house 
found that by 
cutting off the 


Overcome the H. C. 
of Le inthe kitchen by, 


Supplying old knives prongs of a 
with’ new handles PTO thes pin 
about an eighth 


‘of an inch shorter than the tang of the 
knife-blode, winding over the slotted 
part with cord or, better yet, wire, and 
filling the space around the tang with 
melted sealing-wax or melted rosin, 
the good old blade can be given a new 
Tease of life. 

‘The object of cutting off the legs 
of the pin {s to allow the point of 
the tang to be slightly driven into 
the wood in the crotch. A handle 
made in this way is surprisingly eom- 
fortable and convenient to work 
with.—Howanp Gur 


To Get the Most Out of 
Rubber Tubing 


HEN a rubber tube gets a hole 
or two in it, don’t throw it 
Buy a piece of glass tube at 
‘the drug store. 
Cut the rubber 
at the spot 
where it leaks 
and insert a 
small piece of 
the glass tube 
and, presto! 
your tubing is 
‘as good as new. 
The glass 
tube may be 
easily broken into seetions by cutting 
notches in it with an old knife and 
ther snapping the tube between the 
fingers.—A. B, WeceNen. 


away. 
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CLASS TUBE MSEETED 


Don’t throw that lesley 
rubber tubing away. 
Make it ar good 

new. with glass tubing 


‘good turn,” because it 
makes you feel so good. 


A‘G002, TURN” in 
‘thousands of house- 
holds is producing a bottle 
of Sloan’s Liniment when 
needed. 

Kept handy, it quickly re- 
eves all external paint and 
laches, producing ‘a warm 
tingle of comfort and relief. 
Sloan's Liniment has stood 
paramount for thirty-eight 


“Grandad, when I go to the drug store for 
your Sloan's Liniment, I know I've done a 
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‘Sold everywhere 
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Mother Pins Tool for Handling Fuses for 


HerFaith 
toMusterole 


In days gone by, mother 
mixed a mustard. plaster 
‘when father had bronchitis 
or brother had the croup, 
but nowshe usesMusterole, 
It is better than a mustard 
plaster. 

She just rubs it on the 
congested spot, Instantly 
‘a peculiar penetrating heat 
begins its work of healing 
—and without fuss, or muss 
or blister. 

Musterole relieveswithout dis- 
comfort, 


‘The clean white ointment sets 
your skin actingle, First, you fe 
A‘plowing warmth, then 


Made of oil of mustard and = 
few home simples, Musterole i: 
tincommonly elfective fa treat- 
toot family's ef 
theache out of grandtather’s 

tm Tteoothen sister's headache. 
{heips mother’s neuralgia. 

‘Mother ping ber faith to it a8 9 
seal "lest a! 

She ts never without a jar of 
Manterole in the houses 
Many doctorsand nurses recommend 
Moe'tod oe fryy hospital nue #250. 
Tho Hfusterole Co. Cleveland, Ohio 

UETTER THAN A MOSTARD PLASTER 


Motal Shingles 


‘Samples & 
Roofing Book 


Heavy Voltage Currents 


INEMEN and electricians wi 
have oceasion to remove or in- 
stall fuses in high tension lines will 
appreciate the little tool described 
below. This tool is simple and may be 
the means of preventing a severe burn 
or shock as a result of coming in con- 
tact with live wiring. 
Cut off a section of broomstick 
about a foot long and saw a slot near 


high voltage 


Wires if these tongs’ are’ used 


fone end about six inches long. Drill 
a small hole through tne stick at right 
angles to the slot and about halfway 
down its length. The slot should be 
‘at least one half ineh wide, 

Next cut out a piece of hard wood 
the shape indicated in the illustration 
and fit into the slot, driving a nail 
through it and the holes in the broom- 
stick 30 the combination will work 
like a pair of scissors. 

Soak in melted paraffin and it is 
ready for use. 

‘The fuse can be grabbed up with 
the aid of this tool without the least 
danger. —THoRNTON HALLET. 


Remember This When Your 
Automobile Won't Go 


HE greatest difficulty the trouble 
locater has to face is taking things 
for granted. 

All of you know that it is impossible 
to start a car with the switeh in the 
“oft” position, and yet it is a daily 
‘occurrence to see men try to crank a 
car without first throw 
switch. Recently we saw 
his ear for twenty minutes with the 
switch off. ‘The ignition switch was 
set in the center of the lighting switch 
handle. Therefore the absolute posi- 
tion of the switch key varied accord. 
ing to what lights were on—hence his, 
mistake; yet this man looked all over 
his engine before he discovered the 
trouble. Being absent-minded prob- 
ably had something to do with it. 

‘The other day we started to take a 
ride in the country and after we got a 
few miles out our engine stopped dead. 
I began to figure all sorts of things. 
We had filled the tank with gasoline 
and had taken plenty of oil, so we knew 
this could not be the trouble. If I 
hhad been driving that car alone, I 
venture to state I would have been 
there indefinitely as I could not see 
what was the matter with the 
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“durned” ‘thing. But the fellow 
driving the ear was an old time motor- 
ist, and immediately asked his wife 
for a hairpin. He crawled under the 
car and found that the gasoline feed 
pipe was choked with a piece of rub- 
ber from the gasoline hose. In a 
couple of minutes we were under way 


‘An automobilist who had just had 
the valves ground, found that the 
compression in the first cylinder was 
weak. He removed the exhaust valve 
but found it in perfect condition. He 
then took out the intake valve but 
found that too in perfect condition. 
‘The difficulty did not seem to be due 
to too small a clearance between the 
valve stems and push rods, because 
the clearance was the prescribed 
amount on both the intake and ex- 
haust valves. He concluded that it 
must be the piston rings which might 
bbe either gummed or broken. Flood- 
ing the cylinder with kerosene did not 
improve the condition, so a pint of 
very heavy oil was put in with the 
idea that this would temporarily stop 
any leaks between eylinder and piston, 
but still the compression was no better 
Several times he was tempted to in- 
erease the clearance between valve 
stems and push rods, for no sensible 


reason, because the clearance wai 
correct, but simply in desperation. 
It seemed about the only thing left to 
do—it was the only thing he had not 
tried. But his common sense said no, 
#0 he took his car to the local garage. 
‘The first thing they did was to increase 
the clearance on the intake valve, and 
the trouble was cured. The reason 
for doing this was that there was a 
high spot on the back of the intak 
ch would open the valve a 
slight amount on the compression 
stroke. The clearance was increased 
to. point where the high spot had no 
effect. 

‘These various incidents prove that 
it is unwise to take things for granted. 
It is also important to bear in mind 
that it is not wise to use too much 
logic in trouble hunting, for the solu- 
tion is often far from logical. Tt is a 
good thing to reason as carefully as, 
possible but if the solution is still to be 
found it often happens that it is ob- 
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Combination Feed Hopper 
and Nests 


HE accompanying sketch illus- 

trates a combination feed hopper 
and nest boxes which have proved an 
ideal combination. 

The feed trough was built of wood 
with a metal partition, as indicated, 
suspended from between the cover 
boards to within about 3 in. of the 
bottom of the trough. This trough 
was about 2 in, deep and 10 in, wide 
and 5 ft. long. 

‘Then a nest house was constructed, 
as shown, 5 ft. long, 2 ft. wide and 2 ft. 


| 


Combining the feed hopper and poultry 
‘nents enables the hens to feed out of 
the trough without crowding each other 


high. A noteh to accommodate the 
trough was eut in each end board and 
the trough set in. ‘Then the top 
boards of the nests were put in place 
fon a slight pitch as shown. Nests 
were partitioned off separately and the 
entrances were in circular form, the 
bottom edges being about 10 in. from 
the floor so straw could not be 
scratched out. 

‘The hens are compelled to stand on 
the roof boards of the nests to feed 
out of the trough but cannot crowd 
owing to the slant of the roof. They 
also cannot get into the trough be- 
cause of the tin partition, but still ean 
eat without spilling or throwing out 
the contents.—THoRNtox HALLETT. 


Adjusting the Electric Light 
at Will 


EEPING the light at exactly the 
right height, whatever the na- 
ture of the work, is an easy matter for 
acertain clever mechanic. Overhead he 
has fastened a curtain roller to which 
is attached a string with a loop at the 
free end. ‘Through this loop the cord 
with the electric light is passed. 
‘Whenever the light is needed closer to 
the work, he simply unrolis the string 
until the illumination is satisfactory. 
Raising the light is as easy as raising 2 
window curtain.—Frep TELFORD. 
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Lead Lap for Finishing 
Shafts to Size 


make the lap a lead casting is 
required about the proportions 
shown in the drawing, cast in a wooden, 
or plaster-of-paris mold. This may 
either be drilled out afterwards or a 
steel rod about five thousandths of an 
inch smaller than the required shaft 
diameter may be placed in the mold 
and the lead run around it, after 
which it may be driven out and the 
hole reamed. 

‘A piece of thick pasteboard may be 
set in the mold where the lap is split; 
this will save sawing afterwards. 

‘A hand reamer is then run through 
the hole taking great care that it does 
not cut the hole “bell mouthed.” ‘This 
may be prevented by having the hole 
nearly to size before reaming so that 
there will not be much material to 
remove and then being careful not to 
apply side pressure to the reamer. 

‘A bolt is put through one of the lugs 
to close the lap slightly, though this 


if 


adjustment should not amount to 
more than two thousandths. The 
opposite lug is merely to balance the 
ap. 

‘A better construction would be to 
make a split east iron shell and run 
the lead into it; the center opening of 
such a shell would be about where the 
dotted lines are shown in the drawing. 
In this case a number of lead castings 
with different sized holes could be 
made to fit into the iron casting, pro- 
vided the opening in it was smoothly 
bored out. 

If the reader has not access to a 
foundry or cannot do the machi 
‘work required for the iron casting, a 

in lead casting as deseribed above 
will give satisfactory result 

To use the lap, finish the shaft as 
nearly as possible to required dimen- 
sions, as mentioned above, then smear 
the Iap and also the shaft with oil and 
emery or valve grinding compound. 
Rotate the shaft rapidly in the lathe 
moving the lap back and forth and 
also rotating it by hand (to prevent 
its being worn one sided), tightening 
the adjusting bolt from time to time, 
if necessary, but very slightly, and 
frequently stopping the lathe, wiping 
off the shaft and measuring it. A 
contrivance of this sort will soon pay 
fits original cost in a hundred ways 
and it will be invaluable to the me- 
chanie, It occupies but little space 
when it is not being used.—H. H. 
PARKER. 
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power, Single Phase Induction 
"Procedure in Testing and Using an Alter. 
nating ,Clirrent Generator of Synichronoxts 


‘Motor, 


Motor." ‘Cleat, concise direetions and are 
futdrawings are features of this book, 
Fully illuscrated. ‘Price, postpaid, $1.25 


‘Twentieth Century Book of 


Recipes, Formulas, and Processes 


[ed by GARDNER 0, MISCOK MLE. 

‘The most valuable techno-chemi 
formule book published, includin, 
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covers every branch of the useful 
arts and tells thousands of ways of 
making money. 
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How to Construct an Electric Vulcanizer 
By C. L. Smith 


‘HIS vuleanizer is designed for 110 
volts A.C. or D.C., and has an 
automatic heat-controlling thermostat. 
It consists properly of three units: the 
heating unit, the control unit, and the 
clamping unit, all of which’ can be 
made for a very small cash outlay 
plus a little spare time. 
To build the heating 
unit, procure a strip of 


strip up slightly so that it will clear the 
metal of the instrument except at the 
Blace riveted, but yet lle parallel tot; 
‘Take a strip 's by 14 in, long and 
bend it as shown in the sketch, ant 
fasten it to the vuleaniser, 
asbestos to insulate it, 

from this strip to the other 

binding-post. Be sure that 

these binding-posts are in- 


light shest-ls iron or heavy TreRrootat! sulated, Now provide an 
' by 6in., and bend adjusting screw. 

it into an L shape, making The thermostat will not. 
‘the stem of the L 44 it ‘operate unless the brass 
high and the base 4 in. strip is on the top side, or 
wide. Cut three strips of wer on the side next to the ad- 
asbestos 6 by 8 in., %4 by ciAmm’ — justing screw. The serow 
Bigin, and 33; by 53 in. Thisdevice wet upand regulates the heat of the 
respectively. The 334 by attached to the tube vuleanizer. The proper 
534 strip is to be used for temperature is 260° F, 


the heating coil. On this strip wind 
about 110 ft. of No. 22 iron wire (or 
resistance wire of 110 ohms resistance), 
being careful that the successive layers 
of wire do not touch each other and 
cause a short circuit. ‘Then place the 


vers 
Po eee ee, eer | 
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‘The thermostat will not function unless 
the top side 


the beam strip 


Team OF 
VULeANIZER 


EATING COIL 


A lance at the illustration will show the 
exceeding simplicity ofthe traction wiring 


434 by 6 in. piece of asbestos over it so 
as completely to insulate the heating 

unit from the 
metal of the vul- 
canizer. Now 
bend the L- 
shaped piece of 
metal down over 
the coil. Bring 
‘out one wire of 
the coil to one 
of the binding- 
postsand ground 
the other to the 
frame. 

To construct 
the thermostat 
procure two 
strips of dissim- 
ilar metals (iron 
and brass) 2 by 
41Gin.,and rivet 
them "together, 
placing therivets 
in. apart. Rivet one end of this strip 
on top of the vuleanizer and bend the 


The vuleanizer is now complete. 
An ordinary hand clamp ean be used 
to clamp it upon the inner tube, It 
will take about fifteen minutes to 
vuleanize a small pateh and up to 
thirty minutes for a large patch. 

By studying the diagrams no trouble 
should be experienced in. making the 
apparatus, If it is made round in- 
stead of flat it can be adapted to 
casing repair work. 


Space Between Doors Acts 
as a Refrigerator 


S a rule, in places where there are 
no ice-chests or cooling devices, 
ilk bottles and the like are placed on 
the floor near the door to keep them 
cool. They are thus often in the way 
and consequently are apt to beeome 
broken or spilled, 
One suburbanite solved the prob- 
Jem by attaching a litle shelf, as il- 


‘Why not attach a shelf to the storm door 
sand eliminate the ice-box for the winter? 


lustrated, to the inside of the storm 
door. Thus the food or liquid was 
always enclosed in a cold air space 
between the two doors, was out of the 
way, and was instantly accessible 
for use. 

‘Spring clips inside the edge of the 
shelf kept the bottles from tumbling 
off when the door was opened 
quickly.—L. B. Rossins. 
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An Inexpensive Heater for 
Farm Watering Tanks 


'S an inexpensive though efficient 

substitute for the portable heaters 
now on the market to keep the water 
from freezing in watering tanks for 
farm stock, the following idea will 
prove of value, 

Procure an old but tight hot water 
boiler and cut it down to a height 
which will allow it to project at least 
a foot above the maximum water level 
in the tank. Plug up all side openings. 
with regulation pipe plugs, threading 
in tight to prevent leakage. 

Cut out a cover of sheet iron for the 
top and provide it with several lugs 
around the circumference to hold it 


snugly to the sides. One side of the 
cover is supplied with a hole for 
small stove pipe. This should 


the boiler. 
fron to the opposite side of the 
‘The air intake is composed of pipin 


in the bottom of the tank. 
desired, a valve can be inserted 
pipe to ‘regulate the supply of a 

‘As the intake pipe projects below 
the bottom of the tank, construct a 
tripod of strap iron like that shown 
in the sketch so the piping will just 
clear the tank bottom. 

‘A grate is made by cutting out a 
square of heavy screen wire and bend- 
ing down the corners so it will stand 
in the inside of the boiler about 6 in. 
above the bottom. A stiff wire handle 
should be attached to lift the grate 
out when cleaning. 

This heater is simply placed in the 
water at one end of the tank and a fire 
built on the grate of slow burning 
material which can be replenished at 
will by raising the cover. Draft, of 
course, is regulated by the valve in 
the intake pipe and a damper in the 
smoke pipe—WINDSOR CROWELL. 
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For the Radio Experimenter 
Practical Operation of Thermionic Detectors 


By H. J. van der Bijl, M.A. Ph. D. 


NO qzieg of gpperates hole the atinton of radio men ax deadly 0s 
the thermionic detector. No 

“thermionic detector, acum 
alee"—the appliance, out oy all’ the radio experimenter's apparatus, ix 
nearest and dearest to his heart, It ean accomplish most of all. 

‘Herewith we present an article on the practical manipulation of tubes 
by one of the country's leading authorities, Dr. H.J.van der Bijt of New 
York City. Itf ie 
‘om tubes x receivers, Dr. van der Bijl will ahorily write three on tubes at 
‘amplifiers, oscillators, and modulators. The series és attracting wide 
‘tiention. Few discussions have proved so understandable, and. yel 00 
‘lose to the core of the subject. The diagrams are very complete. EDITOR, 


‘HE vacuum valve or thermionic 
detector has made it possible 
to detect, with a simple outtit, 

electromagnetic. waves coming from 


considerable distances. It consists 
simply of an evacuated glass bulb con- 
taining a filament whieh ean be heat- 
ed to ineandescence, a pair of metallic 
plates and a pair of metallic grids 
placed between the filament and the 
plates. Instead 
of plates a cylin- 
der is sometimes 
used, in which 
ease’ the “grid” 
takes the form of 
a helix enclosing 
the filament. 
When the filn~ 
ment is heated to 
high temperature 
it emits electrons. 
Itapositive poten 
tial is applied to 
the plate the elec- 
trons are drawn 
to the plate and 
0 there is estab- 
ished a current 
through the tube. 
‘The magnitude 
of this” current 
depends on the 
potential of the 
plate with respect 
to that of the 
filament. It ean 
also be varied by 
varying the poten- 
tial of the grid. 
Suppose the tube 
be connected in a 
cireuit like that 
shown in Fig. 1in 
which the plate is 
maintained at a 
constant positive 


grid be varied by sliding the contact 
@ along the resistance r the variation 
in the plate current obtained can be 
represented by the curve abe of Fig. 2. 
When the grid potential is zero the 
current as measured by the meter A 
will be that given by the magnitude 
oa. If the potential of the grid now 
be made negative with respect to the 
filament the grid would tend to repel 


the electrons coming from the filament 
and drive them back to it, The plate, 
on the other hand, tends to pull them 
away from the filament, but on account 
‘of the opposite effect of the grid the eur- 
rent will now be less than when the 
grid was not at a negative potential, 
And so the plate current decreases aa 
the negative grid potential is Increased 
and finally becomes zero when the grid 
potential reaches 

j]_ the value given by 
oc. For lower 
plate potentials 
the curves de’ and 
‘will be obtained, 
The fact. that 
the characteristic 
snot straight but 
curved makes it 
Possible to use the 
device to detect 
electromagnetic 
waves. For, supe 
pose that the plate 
Potential is such 
that for zero grid 
potential the eur- 
rent in that cor- 
responding to the 
lowest curve, 
namely that given 
by the magnitude 
oe If now an 
alternating poten- 
tial be impressed 
on the grid, as in- 
dicated by the 
wave curve below 
o, the current will 
be alternately in- 
creased and do- 
creased as shown 
by the wave to the 
right of the curve. 
‘The input volt- 
sage, shown below 


potential with re- 


say that the nege- 
tive end of the 
filament isground- 
ed. Then if the 
Potential of the 


ior beratoty tee 


10 


, is symmetrical 
that is the posi 
tive and negative 
Peaks are equal, 
and if it is a high 
frequency wave it 
‘will not be audible 
when 
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phone receiver. ‘The current wave in 
the plate cireuit, on the other hand, 
has larger positive loops than negative. 
Such a wave consists of a number of 
‘component parts, one of which is a 
direct current, so that this wave will 
be indicated by a direct current mea 
suring instrument. What this amounts 
to in the vacuum tube is that the 
normal plate current oe will be in- 
creased as long as the incoming waves 
‘are impressed on the grid circuit of the 


Airplane transmitting and receiving set: 
fone detector, two amplifies, a modulator 
Transmitting ‘tubes are inside the "coll 
merely 9 save space—important on airplanes 


tube. Now, if these waves are inter- 
rupted, aay, a thousand times every 
focond and a telophone receiver be in- 
cluded in the plate cireuit, then the 
fucceasive rushes of current through 
the recelver every thousandth of a 
fecond eauses a note to be heard in 
the receiver 
The ‘inaudi- 
ble high fre 
queney waves 
are thus made 
audible. 
A simple 
circuit where- 
Sirncccade'curves by. thin can 
shr"vecoum tobe be done is 
shown in Fi 
2, ‘The circuit LC ix tuned 
ing the condenser C until Teso- 
nance with the antenna circuit A 
‘This can readily be done by adjusting 
C until the tone in the receiver is of 
maximum loudness. ‘The condenser 
Gy has a. small 
eapacity of about 
500. micromiero- 
farads, Tt acta 
as a by-pass to 
thebigh frequen- 
ey components 
of the current in 
the plate cireut 
but offers high | 
impedanceto the | 
audio frequency = 
current which = == 
rust go through curves rerultin 
tha tlophone re- the experimental 
ae Scie Shown in Fas 
In order to 
obtain the best results it is necessary 
to adjust the plate voltage to its prop- 
fr-value. ‘There isa part of the curve 
(Fig. 2) at which the rate of curvature 
is greatest. ‘This fs the part at which 
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we must operate to get the loudest 
signals. In the case of the lowest curve 
shown in Fig. 3 the plate voltage is so 
adjusted that this partis at ¢, that is, 
it is on the axis of zero grid voltage. 


‘Suppose now that the plate voltage is 
Increased so that for zero grid voltage 
the plate current is given by od. Here 
the curvature of the characteristic is 0 
small that the effect on the receiver by 
the incoming oscillations will be practi 
cally nil. But we can increase the 
‘effect. by increas- 
ing. the negative 
arid voltage until 
the current is re- 
duced to the value 
given by e.. Here 
the effect ‘on the 
receiver will be 
about the same at 
ate. But this 
makes it neces- 
sary to use a grid 
battery whieh ean 
be inserted be- 
tween the filament and the condenser 
C (Fig. 3). It is seldom necessary to 
‘use a grid battery when operating the 
tube as a straight 
detector, such as 
shown jin Fig, 8. gs 
But thisconsider- 
ation shows that 
if it is necessary 
to use a grid 
battery, the plate 
voltage’ must be 
correspondingly airptane sending =t 
increased. Thin, and the one 
Tf the plate vol- above, “render ~ tail 
tage is such that € serials unnecemary 
the curve abe is 
obtained and if we operate the tube 
without a grid battery, that iy we 
‘operate on the point a, then the 
ie point & is opposite to 
that obtained 
when operat- 
ing at ¢, be 
ceause here the 
characteristic 
curves the 
other way. 
The effect is 
that the plate 
current pass- 
ing through 
the telephone 
receiver will be decreased whenever 
the incoming oscillations are impressed 
‘on the grid. This will also produce an 
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audible note in the receiver. It is 
therefore possible to operate either at 
the lower or the upper bend of the 
characteristic. It is, however, usually 
more desirable to operate at the lower 
bend, because this requires a lower 
plate battery. 

‘The filament current must, of course, 
be adjusted to its specified value. 
If the tube contains an appreciable 
amount of gas it will be found neces- 
sary to adjust the filament current 


Compact set devigned for use on the army 
tanks in warfare.” Seven tubes are installed 


constantly to obtain the best results, 
because such tubes are very incon- 
stant. If the tube is well evacuated, 
however, the filament current can be 
adjusted once for all. Some tubes are 
designed to operate over a wide range 
of filament current and plate voltage. 
For example, the VT-1 type of tube 
designed and manufactured by the 
Western Electric Company for the 
U. 8. Signal Corps, operates with a 
filament current ranging from 1 am- 
pere to 1.25 and a plate voltage of 
about 17 to 22 bolts, With tubes of 
this kind, therefore, the operator ¢: 
give all his attention to the tuning 


cireuit. This makes radio 


eceiving extremely sim- 
Atube of low 


ple. 
opacity for 


‘There is this to be 
‘said about the appear- 
ance of the filament. 
Some tubes, like those 
made by the General 
Electric Company, con- 
tain tungsten filaments, 
sand these operate at high 
ineandescence—about as 
‘bright as an incandescent 
lamp. On the other 
hand, tubes made by the 


tukineshort Western Electric Com- 
IOS IREIRE pany contain the coated 


type of filament. ‘These 
must never be operated at high in- 
eandescence. In fact, the temperature 
must never be raised to more than a 
yellowish red, because this only short- 
tens the life of the tube and contributes 
nothing to increasing its sensitiveness. 
The coated type of filament emits 
electrons more easily than tung- 
sten and will therefore give the same 
thermionic current at a lower tem- 
perature, 

‘The audible component of the cur- 
rent in the telephone receiver when 
high-frequency oscillations are im- 
ressedl on the grid circuit, is called the 
detecting current. This current is 
usually very small. Some telephone 
receivers are capable of giving an 
audible tone when the alternating 
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current passing through it is only afew 
billionths of an ampere, ‘The detect- 
ing current ean therefore be of this 
order of magnitude and still give auc 
ble signals. A way of measuring 
the detecting current has been de- 
vised by the writer. Suppose we meas- 
tire it for different valles 
f\ af the plate battery volt= 
‘age, the grid battery, 
Jet us say, being omitted. 
‘Then as the plate volt- 
age increases the detect- 
‘ing current increases, 
esches a maximum 
Walue and then decreases 
again. This is shown by 
the curve in Fig.4. The 
point ¢ corresponds to 
the point e of Fig. 2. 
‘This happens when 
vse 2 cireuit Hike, that 
Shown in Fig. 3. ‘There 
is, however, another type 
of circuit which has be- 
come well” known and 
Which gives good result. 
This is the circuit which 
contains the so~alled 
“blocking” condenser in 
the grid circuit. One 
form of this circuit is 
that trans’ shown in Fig. 5. This 
BALES cireuit, which ta also 
‘adio, Wash- simple, differs from the 
ieton (AT- previous one in that it 
Hein) f© Contains the "blocking 
‘and Paris, condenser C, and shunt 
t55 R'V013 resistance When the 
rid becomes positive it 
attracts electrons and so becomes: 
charged negatively. (See Fig. 6.) Since 
the grid Is insulated this negative 
charge cannot 
leak off. During 
the next cycle of 
the incoming os- 
tions, when 
the grid ‘becomes 
positive again, it 
attracts more 
electrons and be- 
comes more nega 
tive. The nega- 
tive charge an the 
grid decreases the 
Plate current. If 
‘the grid is well insulated it will retain 
its negative charge even alter the in- 
coming osillations have ceased. This 
is not what 
wwe want be- 
cause we 


One of the 


power tubes 
that, trans: 


How detecting 
current varies 
‘with plate volt- 
we, using the 
‘Greuit of Fig. 3 


again when they stop, so that we can 
get current pulses through the re- 
ceiver. It is therefore necessary 
that the charge on the grid leak off 
between successive incoming waves. 
‘To accomplish this the grid condenser 
is shunted with a very high resistance 


ass 


Popular Science Monthly 


SAVE 1/2 


Your “Gas” 
and ALL 
Your Trouble 


Eyidencel—Tehowed 
2.3miles on Maxwell 


wee ae Price St 
U. & J. CARBURETOR CO, 


ept.208— 807 W. Jackson Biva, CHICAGO 


JOIN JUNIOR RIFLE CORPS 


PUTA 


SILENCER 


ON YOUR RIFLE 


And get no end of FUN 


Washing Machine in the Home 


RICHARD B. OWEN, PATENT LAWYER 


6 Owen Building, Washington, D. C. 


‘The Drop Hammer in the Factory 


Machinery 


and Inventive Genius 


Production of the clothes you wear, 


involve the employment. of” wonderfully 
fonsrctel snl prniactive te 


immense value of machinery 10 


aduaircs 
reryahere, cannot be computed. 


New and useful machinery, of tre: 
vdows importance to all ‘lines of 
lustry is continually being invented, 
patented, protected and put into profit: 
able operation. 


‘The proper procedure in obtaining a 
tent Yor an" tavention absolut 
Becemary in order that you may. realise 
Se pros! int” your idea may be 


To the Man With an Idea 


1 offer a comprehensive, experienced 
eficient service for hie. iconpt el 
Frotectia and the’ development 
ropositi 


Sen sketch, or model and deserip- 
tion, for advice as to cost, search throwgh 

aie aus potent ic Be 
Eesiary ‘fernished with 


135 


My experience and familiarity with 
various arte frequently enable me to 
accurately advise clients ax to probable 
Patentability before they fo to any 
expense. 


Booklet of valuable information and 
form for properly daosing your iden 
free on request. Write today. 


2776D Woolworth Building New York City 


PATENTS 


Write far free booklet 
‘Terms Reasonable Highest References Best Results 
‘Send modal or drawing for preliminary examination and report as to patentability 


ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 


WATSON E. COLEMAN, Patent Lawyer, 624 F St., Washington, D.| 
US. A PATENTS 


FOR 
ND THIS FORM: 


|| DON’T LOSE YOUR RIGHTS 
‘TO PATENT PROTECTION 


fre dvi your Inventing tg anyone 
etare dal rapins  E? 


AGENTS 228, 


PROFIT 
Gold and Silver Sign Letters 


(METALLIC LETTER CO. «224 N. Clark St. Chicane 


The Police Key 


nas servinableanawholebenchol ordinary 
| Repmsoersletreverthng every house: 
| ‘owner should have con. Sent pompaid 
| Sc receipe of 20 cent, tres for 30 conn 
i 


Learn to Dance! 
Eee aeeose 


D 


‘Silty Key Halder teen wih ever Ler. 


1AMONDS 
WATCHES 
n@REDIT 


aanmenae’ 


asc 


Popular Science Monthly 


r, which should be in the order of one 
or two million ohms. It is so high 
that the charge on the grid cannot 
leak off nearly as fast as it is built up 
by the incoming oseillations whieh, of 
course, pass through the condenser. 
But it can leak off before the next train 
of waves strikes the antenna, The 
plate current therefore varies as shown 
by the last curve 

of Fig. 6, that is, 

~Lfjoem the oscillations 
become audible. 
i With this 
method of de- 
tecting it is dee 
sirable to have 
the grid current 
increase asrapid- 
HNw/e Hata possible 
i Furthermore, it 
i _____ig desirable’ to 
‘operate on such 


current 
characteristic 
mee that a given 
change in the 
arid potential 
produces the 
largest. [possible 
change in the 
plate current. Both of these condi- 
tions ean be secured by properly ad- 
justing the plate and-grid bi 
voltages. Fig. 7 
arid currents for varying grid voltages. 
The curve ab in the same kind as that 
shown in Fig. 2. ‘The curve oc shows 
the grid current for positive grid poten- 
tials, When the grid is negative with 
respect to the filament, electrons are re- 
pelled from the grid and the grid cure 
rent is zero. But when the positive 
grid potential increases the grid cure 
rent increases slowly at first and then 
more rapidly as indicated atc, that i 
when the grid po- 
tential is equal to 
od. Now when the 
grid has this po- 
tential the plate 
current isgiven by, 
the magnitude db, 
and here the plate 
current curve is 


/" é 


quite steep, 50 
that a small =o48 —ta7 
change in grid @o rena, 

potential pro- Whengrkt potentials 


duces quitea large canes, plate and 


change in plate 24S atery 
current. In using 
the tube in practice in the circuit shown 
in Fig. 5, it is necessary to know 
the value of the grid potential at whieh 
the grid current is steepest. It is 
also necessary to adjust the plate 
any variation from 
this grid potential produces the great 
est possible change in plate current. 
This would need some adjustment. 
But we can obtain pretty nearly the 
best grid potential by simply eonnect- 
ing the grid circuit to the positive 
end of the filament, as shown in Fig. 5. 
‘When this is done the rest of the 
ment is negative with respect to the 
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grid, the other end of the filament 
being: negative with” respect ‘to the 
grid by sin amount equal to the poten 
tial drop in-the filament ‘due to the 
heating current. i 
it is then simply-poasible to adjust 
the plate potential until the signals 
heard in the telephone receiver are 
loudest. Usually it will be found 
within certain limits that the response 
in the receiver increases with increase 
in plate potential. This increate is at 
first rapid and then goes more slowly, 
so that there 
would not be 
much gain in 
R making the 
incoMNG conTiNUS waves Plate potential 
too high. In 


Jnare cugsent wncxeasen ov the VT-1 type 
of tube, for ex- 


Eiht Wes 
SaameGmaT— amples the, dee 


m8 tecting action 
How the plate current is about as good 
inincreaed by contin- ata plate bat- 
‘ous Incoming WAVES tery voltage of 
20 volta as at 40. 
+|This is different from what 
place when using the tube without 
rid condenser, where the detecting 
currént, as was shown in connection 
with Fig. 4, again decreases when the 
plate potential becomes too 
n the tube is used wit 
condenser the incoming sign: 
generally heard more strongly than 
when the grid condenser is not used. 
A capacity suitable for this purpose 
can easily be obtained. It should be 
about 150 to 500 micromicrofarads, 
with © leak resistance of about two 
million ohms bridged across the con- 
denser, With a well evacuated tube 
there is really very little adjustment 
necessary. First set the filament eur- 
rent to the specified value. This should 
not be adjusted according to the 
brightness of the filament, but rather 
to the current that is specified, because 
tungsten filaments operate at bright 
ineandeacence while the coated type of 
filament operates at red heat. Aft 
the filament current is set the pli 
battery voltage can be adjusted until 
the signals are strongest. It may be 
possible that this may be further im- 
proved by adjusting the capacity of 
the grid condenser. Once these qua 
tities are adjusted the tube circuit 
needs hardly any attention. All that 
is necessary then is to tune the input 
circuit to the frequency of the incom- 
ing, wa 
‘An idea of the sensitiveness of the 
thermionic detector can be obtained 
from the following figures. In a good 
telephone receiver the least amount 
of power that it is necessary to expend 
in the receiver in order to get a signal 
that just barely enables one to dis- 
criminate between dots and dashes 
‘under normal conditions is a few miero- 
microwatts, that is, a few thousand- 
billionths of a watt.” The power that a 
good thermionic detector will give in 
the form of audible current in the re- 
ceiver when the strength of the in- 
coming waves represents an input of | 
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have a light that is brighter, 


stronger and better than any you 


have ever used and it will last 
longer, for the battery has not 
become weakened from remaining 
‘on a dealer's shelf, and deterio- 
ration does not begin till you 
actually use the light. With 
Make-Ur-Own Batteries you 
don't assemble them till you act- 
ually need the light 
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‘one volt on the grid, is about eight 
microwatts. This power is therefore 
still several million times as large as is 
necessary to give a readable signal. 
However, an input of one volt rep- 
resents a very strong signal, and the 
power in the receiver drops off very 
rapidly as the incoming signal strength 
decreases. The smallest input voltage 
that still gives a readable signal is 
seldom less than a few hundredths of 
a volt—that is, when the grid condenser 
is not used. With the grid condenser 
the sensitiveness is greater. 

Now, there is 
asimple way in 
which the signal 
as heard in the 
telephone re- 
ceiver can be 
>» strengthened. 
The two circuits 
shown in Figs. 
3 and 5 can be 
used in radio 
telephony. And 
if the voice coming on the waves is not 
strong enough it has to be amplified 
by connecting an amplifier tube to the 
‘output of the detector. T! 
course, also be done 
‘but in this ease the al 
used only when the incoming 
‘come from a spark transmitter or con- 
sist of oscillations that are interrupted 
at a frequency lying within the aud 
ble range. From the above explat 
tion it will be clear that the waves 
striking the antenna cause a change 
in the plate current. If these waves 
are continuous there is produced sim- 
ply an increase in plate current if the 
tube is used without a grid condenser 
and a deerease when used with a grid 
condenser. This change in the plate 
current will remain constant as long 
as the incoming waves remain con- 
stant (see Fig. 8), and such a change 
in the direct plate current will produce 
no audible note in the receiver con- 
nected in the plate circuit. But if 
the incoming oscillations are inter- 
rupted with a frequency lying within 
the audible range, the plate alternately 
increases and decreases with this fre- 
quency and a note is heard in the re- 
ceiver, which lasts as long as the inter- 
rupted oscillations strike the antenna. 

Tn the ease of radiotelephony the 
oscillations are not interrupted. but 
their intensity is increased and de- 
creased according to the voice currents 
produced in the transmitter at the 
sending station. The waves are sai 
to be modulated by the ¥ 
In Fig. 9 i 
wave that is modulated with an audio- 
frequency sine wave. The original sine 
wave is again obtained in the receiver 
placed in the plate cireuit of the de- 
tector. 

‘When the incoming oscillations are 
continuous, not interrupted or modu- 
Tated at an’ audio-frequency, they ean 
also be made audible by making use 
of the phenomenon of beats. It is 
well known that if two tuning-forks 
are struck, that produce notes differ- 
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ing slightly in pitch or frequency, a 
note is heard that waxes and wanes at 
fa frequeney which is equal to the dif- 
ference between the frequencies of the 
notes produced by the two forks sepa- 
rately. Now, suppose oscillations im- 
pressed on the input of the detector 
have a frequency of 300,000 cycles 
per second, and are continuous so 
that they produce no audible note in 
the receiver. In order to make the 
oscillations audible we can impress 
on the input of the tube another train 
of oseillations from a local generator. 
If the frequency of these oscillations is, 
‘say, 301,000 cycles per second, then 
1 note will be heard in the receiver in 
the plate 
circuit, the 
frequency of 
which is the 
difference 
between the 
two fr 
quencies 
impressed 
‘on the grid, 
namely ‘one 
thousand 
cycles. This method of detection is 
Known as the heterodyne method. 
Tt not only has the advantage of 
making the continuous oscillations 
audible, but it also increases the in- 
tensity of the note heard in the receiver. 
If the strength of the incoming oseilla- 
tions corresponds to an input of ¢ volts 
on the grid and that of the locally 
xenerated oscillations ¢; volts, then 
the detecting current, that is the 
audible current in the plate circuit, is 
proportional to the product 
Hence by making the local oscillations 
strong the detecting current can be 
much increased, even though the in- 
coming oscillations may be very weak. 
As a source of local oscillations a 
thermionic tube can be used, because 
it ean easily be made to act as un oscil- 
lation generator. In fact it can do quite 
a few other things besides. This 
method then requires an addition in 
the form of a generator to the simple 
receiving circuit. But this is not 
necessary any longer, because a later 
development of the art has shown that 
it is possible to make the tube act as 
detector and an oscillation generator at 
‘the same time. ‘The circuit with which 
this can be done is very simple and is, 
shown in Fig. 10. It is known as the 
feed-back cireuit, because by means 
of the coil Ly part of the energy in the 
plate circuit is fed back to the input 
cireuit LC. The tube acts as an am- 
plifier, that is, for an amount of energy 
in the input circuit we obtain a larger 
amount in the plate cireuit. If now 
part of this energy is returned to the 
input it will be further amplified, 
and s0 oscillations will build up until 
checked by the limitation of current 
that can flow through the tube. The 
frequency of the oscillations so formed 
depends on the frequency constants of 
‘the tube and its eireuit. “The feed-back 
coil 14 can be of about the same value 
as L or even smaller, and should be so 


‘This, “feed-back circuit 
wonderfully improves an 
cxperimenter receiving set 
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ranged that the coupling between the 
two coils can easily be varied. This 
can be done conveniently by rotating 
the feed-back coil. When using thi 
cireuit it is necessary to insert the grid 
battery E, so as to maintain the grid 
at a negative potential with respect to 
the filament. If this is not done the 
grid takes too much eurrent and this 
reduces the sensitiveness of the device. 
‘This cireuit is very simple to operate. 
Once the plate voltage and filament 
current have been adjusted the tube 
can be left to itself. It is then merely 
necessary to tune in by means of the 
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condenser C and adjust the coupling 
of the feed back coil. If the circuit 
does not work, it will usually be found 
that either the plate voltage is too low 
or the filament eurrent too low. If the 
plate voltage is high enough a small 
{inerease in the filament current will 
usually’ set the tube operating. 

‘As in the ease of heterodyne receiv- 
ing, 20 with this simple circuit the sen- 
sitiveness of the tube can be greatly 
increased. With such a circuit it is 
possible to pick up telegraph messages 
coming from very considerable dis- 
tances. 


Find Wave-Lengths by Chart 


'N any circuit containing capacity 

and inductance (that is, a con- 
denser and a coil of wire of some form), 
it is usually very difficult to find the 
wave-length and natural frequency 
Involved—the formulas for this being 

Here, however, is a chart by which 
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Given any two quantities about an aerial circuit, the 
fother may be obtained from this table sta glance 


the values may be obtained almost at a 
glance. No matter whether the cir- 
cuit involved be just an ordinary one 
around the laboratory, or whether it 
have within it an aerial and other 
radio apparatus, the chart will work 
as well. Few disgrams that the 
POPULAR SCIENCE MONTHLY could 
Publish would be possessed of so much 
all-around usefulness to the radio 
student. 

‘To use the diagram, merely lay a 
book-cover across it, or a sheet of 


Rak eieusie es | PaPervand use the book or paper's edre 


wo 


knows. Then, where the line inter- 
sects the center column, the wave- 
length and frequency which the op- 
erator desires will be shown, Obvi- 
ously, if the operator happens to 
possess the wave-length and the ea- 
pacity of the circuit, instead of what 
he had before, and lays his straight- 
edge connecting these values on the 
center and right-hand columns, then 
the valte of inductance necessary will 
be made plain where the straight edge 
intersects the left-hand column. 

So knowing any two values about 
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an ouillatory ireut, the third may be | 
‘obtained from this simple diagram. 

For example: Suppose that one | 
knows in a given cifeuit the self- | 
inductance is 6,800 cm., or 6.8 micro- 
henrys.- » He therefore:places one end 
of his straight-edge at this value in the 
left-hand column (see black line in the 
drawing). He also knows the ca- 
pacity is 6,000 em. ‘The other end of 
the straight-edge or black line is 
thereupon placed at this 6,000 cm. 
value in the right-hand column, This 
makes the black line intersect the 
middle column at about 400 meters, | 
the wave-length desired. So on with 
any other values of inductance and | 
capacity, 

‘This particular chart was worked out 
by a German officer, P. Luckey by | 
name, early in 1917, and was captured 
by American forees. The idea is not 
particularly new, as there is one in the 
American book by Mauborgne entitled 
“Wavemeter in Wireless Telegraphy, 
and also in the book by Eecles on 
radio, 


Control Your Filament with 
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HE easentials for this rheostat are: 
One empty spool about 114 in. 

ong; » Yin. brass rod about 234 in. 

long, threaded with 8/82 thread: two 

dry-battery binding-post. | Ric 

eapswith internal threads; j 

1 piece of 1/16-in, sheet 


cpneon, 


wore gk 


mate 


Spocl theostats serve ex: 
cellently on receiving sets 


brass, some binding-post 
pointer, and a scale. 

‘The end-pieces for the spool are eut 
from the sheet brass. The back piece 
fs fastened to one end of the xpool with 
screws, A dry-battery binding-post 
cap is soldered over the middle hole in 
the front piece. A similar cap is | 
soldered to one end of the brass rod. | 
‘The tod is then screwed through the | 
cap on the front piece, ready for use. | 

Enough pulverized earbon is put in | 


‘a knob, a 


the open end of the spool to fill it 
about one quarter full. ‘The piston is 
then inserted and the front piece 
securely screwed to the spool. Three | 
holes are drilled in the panel and the | 
theostat bolted to it. The knob 
pointer and scale may then be at- 
tached. Electrical connections are 
made to the front and back | 
Screwing the knob in compresses the 
carbon, reducing the resistance: while 
serewing it out produces the opposite | 
result.—Hanotp J. HASBRouck, Jn. 
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‘The ball and-socket joint provides 
ied Rea. owing ayn 
of open steel latticework, they are 
swayed back and forth by the wind, 
frequently swinging as much as eigh- 
teen inches from the perpendicular. 
‘The bases of 


Fea 


themastaare 
therefore 
built upon 
the principle | | Shanti 
of the ball | | KAR SVRs 
and socket. | | re Repay score 
The base | | jtehet dee tes 
narrows to a 

point, or 
rather a ball, 
which is set 
ina steel 
socket firm- 
lyembedded 
in concrete, The mast is then braced 
by a series of steel ropes attached 
at various heights,which runtoconerete 
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anchorages sur -—__ 
rounding the | 
base. The tall | | 
structure may 
therefore swing 
far from the per- 
LIONEL STRONGFORT |) pendicular with 

Health Spocialiat out endangering | 
Seawiann, 3. || it The concrete | 
base makes it 
possible to raise 
the entire strue~ 
ture on jacks 
When repairs are Winds an tall rials 
eS tre ao, friends 
‘Owing to the fact that many formers 
are changing to gasoline engines to run 
‘their pumps, it should be possible for 
‘numerous amateurs to secure old steel 
windmill towers as supports for their 
aerials. Often these towers are 70 or 80 
feet high. Then if 20 or 30 feet of vipe 
| were mounted a their tops, aerials 
of considerable height should result. 
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Close the Ground Switch and 
Avoid Lightning 

N every radio installation there 

should be a ground switch installed 
at the point where the aerial enters 
‘the building. This may consist simply 
of a heavy single-pole, double-throw 
Knife switeh, the knife of which is 
connected to the aerial. ‘The contacts, 
one at each end of the switch-block, 
are respectively connected one to 


ground and the other to a change- 


over switch. This latter switch then 
permits either sending or receiving ap- 
paratus to be cut in on the serial, 
according to the desires of the moment. 

But the idea in the ground switch is 
that when the operator is not using 
his apparatus he may swing the knife 


of the switeh over so that it comes in 


contact with the side that is grounded 
—in this way, in effect, running the 
aerial into the room and direetly out 
‘again into the earth. This is a good 
idea, for the reason that the aerial 
is like Franklin’s kite—it picks up 
lightning. "Unless this ground switeh 
is “closed"—that is, engaging the 
contact that is grounded—the light- 
ning is liable to 

enter the room 


and damage the ‘HAVE YOU 
eed apparatus. (CLOSED THE 
cere | gone 


ways close the 
ground switch 
when leaving the 
apparatus, for a 
thunder shower 
may come up in 
their absence, 
and cause no end 
of damage. Ifthe 
ground switch 
is locked with a 
padlock of some kind, it also prevents 
unauthorized persons from using the 
set, unless they disengage the wiring 
entirely from its aceustomed positions. 

A radio student, Philip A. Wall, 
suggests that experimenters prepare 
a large sign, reading, as shown in the 
Mlustration: “Have you closed the 
ground switch?” If such a sign were 
mounted on the wall near the hook 
where the set-owner is accustomed 
to hang his receivers when through 
listening, it would serve as an effective 
reminder to close the switch. Older 
amateurs know these things already. 
‘The younger ones, however, need the 
admonition. 
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|, Employers everywhere are looking 
for skilled draftsmen. ‘They are offering 
good salaries to start with splendid 
chance for advancement. 


Drafting offers exceptional opportu- 
| nities to a young man because drafting 
| itself not only commands goo" pay, but 

it is the first step toward success 

| Mechanical or Structural Engineering 

or Architecture. And drafting is just 

the kind of work a boy likes to do. 
an easy delightful way i 


| national Correspondence Schools have 
been giving boys just the training they 
need for success in Drafting and more 


)| than 200 other subjects. ‘Thousands of 
|| boys have stepped into good positions 
| chrough 1. C. 8. help, but never were 
| opportunities so great a8 now, 


Let the 1. C. 8 help you. Choose 
the work you like best ia the coupon, 
then mark and mail it, This doesn’t 
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you information that may start you on a 
successful careet. ‘This is your chance, 
Don't tet it slip by. Mark and mail 
| this coupon now. 
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Machine Hours 


HOW may you know that 
you're getting a real day's 
work out of a machine, un- 
less you know that each 
hour is improved to the 
utmost in point of product 
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enable the machine-operator to 
work with a fixed goal and a 


‘steady purpose, averaging up to the 
Proper atbeh wen by weecag he 
record on the counter. 
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Navy Vacuum Tube Collection 


THESE sacunm tube pictures we are able to present through the courlesy of 

‘Commander Hooper of the Nary. The collection was tested by Liewtaiiant 
W. A. Eaton, and Radio Aide Horle during the war. The radio student will find 
a study of the different types of great interest.—EDIToR, 


~ 


' 
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A Handy Electric Light for 
the Work-Bench 


‘VERY work-bench needs a good 
light, one which is adjustable and 
capable of being moved about from 
‘one end of the 
bench to the 
other. Swing- 
ing lights are 
usually in the 
way, and those 
upon tracks 
are liable to 
get out of ad- 
Justment. 

Two folding 
brackets like 
those illus 
trated are used 
te advantage 
about t 
bench, for they 
fold back out 
of the way and 
permit the light to be raised or 
lowered at will. 

Cut out three sections of hard wood 
and fasten the ends together with 
bolts and washers. Make a joint Jat 
tight enough 80 the pieces will swi 
apart without binding too tight, 
Bolt one end to a block at the rear of 
the beneh so that will swing 

‘Mount a strip of lead vertically on 
the front end about 15 in, long and 
attach the lamp to it. Use a flexible 
cord between it and the wall. The 
ead can be bent and straightened at 
will and thus lowers oF raises the lig 
By folding the bracket in or out the 
light ean be sot the front or 
back of the bench or swung to either 

LL. B, ROBBINS. 


FOLOS Im oigecrion 
OF ARS, 


inglight where isneeded 


Keep Your Trousers from 
Wrinkling in the Closet 


HE most difficult garments to dis- 
pose of conveniently in the closet 
are the trousers. 

‘The illustrations accompanying this 
article illustrate an ample home-made 
trouser hanger which will keep all 
the extra pairs of trousers in one place 


and at the same time will preserve the 
creases and keep the garment hanging 
amooth and flat. 

‘The construction of the appliance is 


The 


machinist says: 


“Sure I'm ig them, the 
same as most of the men in 
the shop are doing. Some of the 
Starrett Tools in my kit, I bought 
when I was an apprentice. 


because they knew they were accurate, 
and we copied after ‘em—just like our 
kids are doing today. 

“How's that? No, T woulda’t go.so far xs | 
to ay that Starvet Tools by themes will 
rake good machinist, but FM say thie— 
Starrett ‘Tools will make it a lot easier for 
Any machinist to do good work, 

“Yes, I've got one of their ‘Starrett Data 
Books for Machiaisty’ and believe me, it 
saver a lot of time and mistakes, ICT want 
to know a decimal equivalent «taper dimen 
‘son, the speed ofa milling eater of something 
‘bout materials, I don’t have to guess or ask 
just lok in the book and find out. It 
set me back seventy-Bve ents at the hard- 
tare store, but it saved me a blame sight 
‘more than that in the Bist week.” 


‘The L. S. STARRETT COMPANY | 


Big Profits Every Month in 
Battery Charging 


THIS HD USER MAKES £49.70 880, 


American Steel &Wire Co." isis" 


= [piggy TOOL, CASES 


side.” Atuac it tg sour Phonograph and transmit music, 
porns. Tke bet Tranamiter for oad and om 
elephone Saves. 75°% 
$1.00 for one Button with free 
circuit diagrams. 
All Kind of experimenters" spp 
tion coils, condensers, ete- “Price Vist om request. Satisfaction 
guaranteed or money back, 


J. SKINDERVIKEN 
Inventor and Sole Distributor 
535 Broadway, New York City, or 154 West Randolph Street, Chicago, Il. 


Tatteries.  Super-sensitive, 
‘descriptive bookdet ard 


Your Opportunity 


trots $16.50 
enim $21.00 
tom ton $24.50 
wari $24.50 
avec m8 $38.50 
tome $38.50 
tym time $50.50 
4s0, om $55.50 
“Setaeos $85.00 


eer 


= 


Tpeatd see oe 


mute" $40.00 
me" 963,50 


“Wak ome wnees - $75-00 


SEs $85.00 
wants $85.00 
sat, $110.00 


$3650 "FSI Ta $125-00 


$102.50 


dl 


Electricians’ Knife 
Scissors and Tweezers 
‘We can meet desler” demands at once 
‘sad ofer attractive quantity prices 
We for deeroton 
MATHIAS KLEIN & SONS, Mfrs. 


‘CANAL STA. 3, CHICAGO 


STAR STORAGE BATTERIES 
‘More Dependable" Lower In Price 
Liners Aigegentntee 


‘Small Steam Engines and Boilers 
¢ Fae 


Bese Tetaten im BERNA Is Se fs 


ei 


Day 


3 


Cash or Easy Paymonts 
30 Days Triat = 


see 


OTTANA WE. C0, 15 Rt Svat ioe, a, 
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so simple that anyone can make it at 
home by following the accompanying 
trations. 

First procure a 
board 11 in. wide and 
31 in. long, and after 
taking the comers of 
cone end off as shown 
in Fig. 1, insert a 
large serew-eye in the 
fend of the board. 

‘Then square a line 
across the same end 
of the board just 4 in. 
from the end. This 
is the line on which 
you will hinge: the 
frame. 

Make a mitered 
frame of wood 115 in. 
or 2 in. wide, just 13 
in, by 20 in, inside 


ih 


of hang: measure. Before put- 
e ting the frame to- 
Trousers 


ether take the two 
ong side pieces and 
placing them together 
with the inside edges 
up, divide the length into eight pa 
and with your square mark acros 
both edges. They should measure 
just 219 In, between marks. 

The next step is to bore seven 
cin, holes, about half an inch deep 
in each piece, centered on these 
marks, and after cutting seven '-in, 
dowel’ sticks to 14-in. lengths put 
the frame together, inserting the 
dowel sticks in the holes you have 

ade, 

The comers of this frame are made 
rigid with four small metal right angle 
corner braces placed on the under side 
of the frame, 

Procure two strong hinges and hinge 
the frame to the back board on the 
line you have made 4 in, from the 
end of the back board as shown in 
Fig. 1. 

‘Arrange a brace to hold the frame 
at right angles with the hanging board 
fas shown in Fig. 1. This brace is 
hinged to the edge of the hack board 
with a screw and has a deep notch eut 
in the other end to receive the last of 
the crows sticks in the frame. 

The method of using the appliance 
is to brace up the frame in a horizontal 
position, place the bottom ends of the 
trouser logs over one of theeross sticks, 
and pull down until the garment is 
just half over the stick; and'so on until 
All of the eross sticks are filled, when 
the frame is dropped flat against the 
back board. In this position it will 
| take but very little room in the 

closet. 

Tn removing the trousers it is only 
| necessary to lift the frame with one 
hand and pull the garment down off 
the cross stick. 
| Ie it is thought a 
ditional screw-eye may be placed 
in the lower end of the back 
board and a. nail or screw inserted 
through the screw-eye will hold 
| the contrivance firm against the 
| wallMortnier V. Tessier. 


place 


ble an ad- 
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How to Make a Pair of 
Climbing Spurs 

‘HE regulation lineman’s climbers 

OF spurs ure somewhat expensi 
but any boy may easily make a pair 
just as strong and equally as service- 
lable for about one third the cost. 

Procure two pieces of common tire 
iron 27 in. long and 134 in. wide—such 
as is used for buggy tires. Measure 
off Bin, from one end and bend over at 
right angles, to make the foot-rest 4 
in, wide, and the upturned part also 
4 in, wide. 

‘Now turn over one inch of the short 
upturned end and before closing, insert 
a Linch harness ring in the iron strap 
thus formed, 

For the spurs, use two pieces of 
steel tire, about 5 in. long. Bend 


Here ie « pai of climbing spurs that 
will enable you to cut tree lbs, etc 


angle of about 45 degrees and 
draw out to make a point. Drill two 

the shanks of the spurs, 
ttach by riveting. In doing 
this, use rivets of about 3/16 in, size 
and 1 in, long. Place a burr or washer 
botweon spur and leg iron before 
riveting together; this makes a slot 
for the foot strap. 

The knee strap should be about 
114 in, wide, and is attached to the top 
of the leg-iron by either turning over 
the end, or by riveting. Be sure and 
place them on the same side as the 
spurs, however. 

‘The foot-straps are attached by run- 
ning the strap through the slot made 
by the burrs between the rivets, once 
around the ankle, thence through the 
ring and then buckled. 

‘Any blacksmith can supply the 
material for this home-made climber 
and will drill the holes and supply the 
rivets, or make the whole thing for 
fifty or sixty cents,—STILLMANTAYLOR. 


SIMONDS 


SAW STEEL PRODUCTS 


‘Simonds Display—American Steel Treaters Exhibition, Chicago 


Metal Put On Its Mettle’ 


S/MoNDS were willing to go on record before 
experts, when they exhibited their products to 
representative steel men of the country as shown 
in above photograph. 
Wherever exhibited, wherever used, the quality of 
Simonds Special Alloy Steel wins for Simonds 
Saw Steel Products the enthusiastic approval of 
men who know steel and men who work 
with it. 

Write for prices on any kind or 

size of metal or wood cutting saws, 


Simonds Manufacturing Co. 


“THE SAW MAKERS” ESTABLISHED 1132 


Fitchburg, Mass. 


cago, IM, NY. Vancouver, B.C. Memphis; Tenn. 
Feucny  New@ricane.Le. London Eng Seattle, Wash 
j'Ore. ‘Sar Pranciace, Cal. Montreal, Que, St-Johin, N-B 


Brown & SHARPE 
MACHINISTS’ TooLs 


‘are 


we 
—<—_ 


Combination 
Square 


_ NSS 


Is it serviceable? 


Will it give as good 
service five years 
from now? 


If a cone 
supplied 
tisfied machin 
ints for three gener 
ations, the answer 
ix evident, and 
points out to you 
the tools to buy 


Brown & Sharpe 


Machinists'Tools 


BROWN & SHARPE 
‘MFG. CO. 


Providence, Ry USA. 


“Tho Mark that Guarantees Quality” 


Put Roller Bearings in the 
Governor Weight Arm 


‘NIFE edges are associated in our 
mind with seales, and roller bear 
ings with fast running machinery of 
the lighter variety. But such anti- 
frietion construction is proving a great 
aid in heavy machinery, as for in- 
stance in steam engine governor parts 
whose regulating ability must be of 
the most sensitive kind, though the 
parts themselves may weigh a ton or 
‘two and the engine develop hundreds 
(or thousands of horsepower. 
The dlustration shows a weight arm 
mounted upon roller The 


oure enets| 


pin about which this turns may be 
around 3 in. in diameter and the total 
movement at the pin may be only }¢ 
in; but the arm moves more easily and 
readily than a plain pin in a plain hole, 
a construction that starts from a set 
Position with a jerk. 

‘The construction of the arm to the 
rod running to the eccentric is made 
by knife edge and seat. These are 
lass-hard pieces of tool steel. ‘They 
also move readily from a dead position 
and with the slightest friction. An 
added advantage of the construction 
is cheapness of first cost, with long 
life and economical renewal. In the 
cease of the knife edge held to its seat 
there is none of the looseness and 
pounding found with a pin-in-bearing 
construction the minute the fit wears 
beyond the bounds of a good running 
fit. Donan A. HAMPSON. 


Running Wires through an 
Automobile Conduit 


'T is impossible to be too careful 
about how ignition and other wires 
are run on 
an automobile, 


c and if wiring 
2 carefully 

jone you will 

be much easier 

inyour mind on 

theroad. Wires 

carrying low- 

tension current 


Grout are not heavily 
vet tiowees walated, OF 
Bie met crete dinarily it ia 
fartielgation wer not meceaary 
Sate that they 
should be, 20 

fares earying 


the current is concerned. But it 
is the unexpected that happens, 


Popular Science Monthly 


and protection of the wiring from 
outside injury cannot be too strongly 
urged. 


It is a very good scheme to run 
such wires in a heavy woven tubular 
conduit, and-not only: does this pro- 
tect, but it'ean also be used to support 
the Wires and take the strain off the 
terminals, 

The illustration shows, in a sugges- 
tive way, how this can be done. Indi- 
vidual conditions will indicate the exact 
methods.—HoWARD GREENE. 


How to Make a Simple 
Spark-Plug Tester 


F there is an old spark coil about, 

it may be transformed into an te 
tive spark-plug tester, which is 
ood thing to have about the warage 
or house. 

‘The old coil is attached to the wall, 
and directly beneath it a sheet of as- 
estos is fastened with tacks. Two 


bent into the shape of a fish- 
hook as shown at the right of the 
diagram. The other is bent into an 
obtuse angle. 

‘These pieces of tin are serewed on to 
the asbestos sheet with screws smaller 
than the holes in the tin, and with in= 
sulating washers made from sheet 


‘Tae re abnys to thre od 
lugs about the car. Test 


rubber between the tin and the 
This is to keep the insulation 
‘The pieces of tin are arranged #o that 

shen they are in place and a spark-plug 
is laid upon their edges, they will come 
in contact with the plug at the top 
and the bottom below the porcelain 
insulation. 

‘Three or four dry batteries should 
work the coil perfectly. Fasten them 
in some convenient place, and connect 
‘one wire from the battery to 
the binding posts of the primar 
the other to one connection of a push 
button as shown at the top of the 
diagram, Another wire is run from 
the other post of the switch to the 
other post of the primary, and the 
apparatus is complete. 

A plug is tested by laying it on the 
edges of the tin and pressing the 
button. If the plug is functioning 
properly a spark will jump between 
the gaps.—DALe VAN Horn. 
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A Handy Book-Stand for 
the Sick-Room 


STRONG and handy adjustable 
book-stand may be made from 
four pieces of board picked up around 
the workshop. ‘The dimensions given 
in the diagram are for a book of 


The strong construction and 
practical design of this tool make it 
very valuable to carpenters, ‘It haz 
a malleable iron frame which will 
stand the knocking about a strenu- ~ 
ouscarpenterislikely to give his tools. 
‘This drill has two speeds. Aturn 
of the Shifter Knob changes the 
speed to either “Fast”” or “Slow.” 
‘Theaccurately turned Spindle runs 
on bll-bearinge, Theendrunsin a 


hardened steel Cone Bearing. ‘The 

all-steel Chuck has three hardened 
iinet uk aN alt a jaws for holding Round Shank 
plan ioral oan ills from 0 to 3¢ inches. 


‘The drawing shows plainly how the 
stand may be tilted back to an angle 
to suit the reader. ‘The pages are 
held down by strings fastened to 
ncrew-eyer on the back of the stand, 
in such a way that when the strings 
laid across the book they will 
fall on the margin and not on the 
type. Weights are fastened on 
airings to keep the pages flat. The 
book is held up by a molding nailed 
‘on the board.—M, TOcaBEN. 


Use Sand to Extinguish a 
Gasoline or Oil Fire 
AND may be stored in a wooden 


receptaclesimilar to that shown in 
the illustration, and is best applied to 


This cleverly designed drill is 
ical of the Goodell-Pratt line of 
1500 different tools. Every tool in 
this large line gives complete satis- 
faction to its owner. 


Your dealer will be glad to have 
you examine this hand drill or a 
more complete description of it or 
of any other of the 1500 different 
Goodell-Pratt Tools will be sent 
on request. 


the fire by means of a long-handled 
shovel. 

‘The sand should be fairly dry and 
mixed with sodium bicarbonate, ten 
parts sand to one part sodium bi- 
carbonate for the best results. This, 
latter substance gives off a non-in- 
flammable gas which forms an air- F 
tight blanket that excludes the flame- EERE 


feeding oxygen.—Roy H. Posto. us 


The Lineman’ 
Line of Tools 


Pliers made to fit his hand 
and to fit his work. Solid 
drop forged steel that stands 
up steadily in the hardest 
kind of use. 


‘Tive Lincman insists on the 
best, You can trust his 
judgment 


“Red Devil” Pliers can be 
depended upon under all 
conditions. Of the more 
than too designs, you can 
select the one or two best 
suited for your needs. 


‘Thoroughly insulated pliers for 
high-tension wire work. Pliers 
for general use. Pliers combin- 
ing many different tools in one, 


Our booklet will interest any- 
‘one inderesed in hand tools. 


Pliers ‘Auger Bits 

Electrician's Tools Chain Drills 

Hack Saw Frames Glass Cutters 

Hack Saw Blades Ete, ete, ete. 
ed Dt 6 pnt cna ween: 


‘he mt ii’ asm ede 


Smith & Hemenway Co, Ine. 
264 Broadway, New York 
actorien: vingten, New Jersey 
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A Ten-Foot Camera to Make 
Portraits of Insects 


(0 would think that a 10 ft! 
camera could take pictures per- 
fect in every detail? That such is the 
case is proved by the accompanying 
illustrations. The camera cor 
of two 5 ft. parts fitted with light- 
tight joints. An excellent double 


anastigmat lens with a2 in. aperture, 


suitable for a 4 by 5 camera is used, 
the lens being attached to one end of 
the camera and 8 ground glam to the 
other. 

Ifa small insect such as a butterfly 
is placed about a foot from the lens, 
its image is thrown upon the ground 
glass twenty times enlarged. The 
focusing must be done very carefully, 
and for this reason the ground glass 
is taken out after the adjustments are 
made. The time of exposure in bright 
sunlight is from 1 to 1!4 minutes 


aller lens the time of expos- 
be longer. 

‘The diversity of form and the pecu- 
liar appearance of our smaller insect 
life is wonderful beyond description 
and the pains taken to produce their 
ppotographs is well worth while as 
eli as ins::artve—ERNest Bape. 


Distill Your Own Storage 
Battery Water 
keep storage batteries in a 
healthy condition for maximum 
service pure water must be added at 
stated intervals, usuaily about once 
a week. By pure water is meant 
ro 
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water reasonably free from mineral 
impurities which in time would ac 
cumulate in the bottom of the cells 
and impair the action of the battery. 
‘The three sources of pure water are 
rain water, melted artificial ice water 
and distilled water. ‘The two former 
are in many cases hard to procure 
‘when most needed, but distilled water 
can be had at any time by means of 
a siple distilling arrangement herein 
described. 

Distilling is accomplished by driving 
steam from a body of heated water 
through a tube sufficiently chilled to 
condense the steam back into fluid 
form. The solids are left behind and 
pure water is the result. 

A five gallon kerosene can makes an 
admirable boiler, Punch a very small 
hole through the filler eap to allow for 
evaporation. Some steam will escape 
‘but will not interfere with the opera- 


- FOR CONDENSING WATER 


Distilled water is absolutely necen- 
‘batteries, 


sary to storage Here's 
erway to manufacture it cheaply 


tion. Bend a spiral coil out of about 
ten feet of 1-in. copper tubing #0 it 
will fit easily into a common wooden 
water bucket. 

Bore a large hole in the side of the 
bucket near the bottom and fit a 
‘wooden stopper to it. The lower end 
of the coil passes through a snug 
fitting hole in this stopper and turns 
downward to discharge its contents 
By painting the part of the tubing 
‘enclosed by the stopper and the out- 
side of the stopper itself with roofing, 
paint and then forcing both in place 
‘a tight joint may be made, 

Connect the upper end of the coil 
and the spout on the boiler with a 
piece of steam hose or heavy rubber 
tubing. Wire on each end to make 
steam tight. 

Provide running cold water for the 
bucket and pierce the side above the 
top coil for an overflow. By regulat- 
ng the flow of water in the bucket the 
level can be kept above the coils 
without overiowing. But be sure to 
keep enough running in s0 the contents 
will not become warm. 

Fill the boiler three quarters full 
and boil it just hard enowgh to throw 
off sufficient steam without creating 
pressure. This will fil the coils with 
steam which will quickly condense as 
it passes down the cold coils and will 
emerge as pure water in the jar below 
the discharge. 

Keep the jar well corked when full 
to prevent ‘contamination from the 
air—L. B. RomBINs. 
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Ye RECORD 


] ND finally Brunswick Records—artistic compat 
i Aiiininect Phonographs. These records are 


inder the direction of great interpreters —men whi 


i have the power and faculty of developing musical selections 
Wi as they would he played by the composers 
| Just as there are directors for the opera, the stage, the 
Hh orchestra, we now have directors for records, 
i h Brunswick Record is ly the 
M ished artist, but is accompanied by the 


shadings wned director 


HK This is why Brunswick Records rise above the qual 

i mont records have in common, Brunswicks are tho 
title and artist. They bear the impress of some guiding 
hand. One who knows how to bring out the inherent quali- 
ties, the hidden beauty, the magnetic personality, the more 
spiritual intuitions of the 


Ask to hear these records. Made hy the House of Bruns. 
ned in the world 


ppemets 


nn f music, Compare 
ick Re their sole judge! Look 
nething entirely mt. Something sweeter, richer, 


‘You'll fine it in ful this new Brunswick disel 


ALKE = COLL ERS 
1653 50, Walsh Avene, CHICAGO 


con Used Sates? Sites Soa ‘Casa Museat Mercator Sal Ca ey Bangs Sy Toots 
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R years the motorcycling public has 
demanded a “perfect middleweight solo 
mount.” This demand has now been met 

in the latest triumph of the “Factory behind 
the INDIAN”—the new INDIAN Scout 
Model G-20. Though this model is 100 pounds 
lighter than the far-famed Powerplus, nothing 
has been sacrificed in the way of strength or 
sturdiness or mechanical perfection. 
INDIAN Scout innovations in design and 
construction are many. Note carefully the 
illustrations and descriptions of its motor and 
transmission, given on the left and right of 
this page. Eminent engineers and motorcycle 
experts have pronounced the INDIAN Scout 
the “marvel of motorcycle engineering.” Its 
balance and ease of operation are remarkable. 
It is the most economically operated machine. 
75 miles on a gallon of gasoline! And it's the 
cleanest and most silent of all motorcycles. 
Gives the greatest comfort in riding, and yields 
all the speed and power you'll ever want. 
Call on your INDIAN dealer and look over 
his complete stock of 1920 INDIAN Models. 
Get a practical demonstration of the model 
that best suits your personal requirements. 
Don't delay—the demand from all sections of 
the country is tremendous. Write for FREE 
Catalog. 
HENDEE MANUFACTURING CO. 
‘err. 38 


Springfield, Mass. 
The Largest Motorcycle Manufacturer in the World 


Yndian Motocycle 


For Sale by Dealers Everywhere 


FOLDING CORONA 
i ] AS SIMPLE AS CLOSING A BOOK 


<é CoronA 


Dhe Personal Wr iting Machi hine 
fa it up -take it with you-tybewrite anywhere 


